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FOREWORD 



In an age of great scientific and technological advances 
it is paramount for us to prepare our young people for 
the demands and opportunities of our changing society. 
The task heccmes truly challenging when we are dealing 
with the ptpils in the Career Guidance Program. 

This teaching guide capitalizes on the natural curios- 
ity of young people to lead them to explore, search for, 
and discover scientific ideas. The material presented 
concentrates less on theory and more on experimentation 
with the hope that it will enkindle in these pupils an 
interest and a desire for further develorpment and train- 
ing in the area. 



JOSEPH 0. LORETM 
Deputy Superintendent of Schools 



July, 1966 



THE CAREER GUIDANCE EROGRAM 



The Career Guidance Program grew out of a deep concern on the 
part of the Junior School Division for the many pi;5)lls who were 
over-age, frustrated, retarded in most school subjects, and indiffer- 
ent to education. The typical pupil in this group has a poor self- 
image, few or no aspirations either academic or vocational, and is 
hiding his time until he can drop out of school. 

During the school year 1957-1958^ Joseph 0. Loretan, De- 
puty Superintendent of Instruction and Curriculum Division*, and 
Dr. Morris Krugman, Associate S\Q)erintendent of the Division of Child 
Welfare **, and five selected and Interested principals worked on a 
plan and stinicture to create a program for these potential dropouts. 

In September 1958^ six classes were organized in the Tth, 8th and 9th 
grades of five junior high schools. It was hoped that with special- 
ized and intensive guidance and a currlcialum centered around the world 
of work these pupils would remain in school and be Infused with a de- 
sire to set higher educational goals for themselves. 

In each of these schools a teacher was designated curriculum co- 
ordinator to work with the other teachers of these experimental class- 
es to prepare special materials. Most of the schools used the core 
approach. A job area was chosen as the center of learning, e.g.. Gar- 
ment Trades, Pood Handling, etc. All instruction in the various sub- 
ject areas served to develop and to extend the learnings connected 
with the particular job area chosen. In September i960, the Junior 
Hl^ School Division appointed a Job -Placement St^ervlsor to provide 
part-time employment for youngsters who wanted to earn money while in 
school. 

This experiment was expanded to include a total of twenty-four 
junior hi^ schools in September 1962 and thirty jxmior high schools 
in Pebruary 1963. The program now was organised in the 9th grade, 
since this was the terminal year of the junior high school and it was 
at this time that young people had to make a serious decision: Should 

they go on to hl^ school or shoxild they go to work? Therefore, a 
concentrated effort had to be made at this point to raise their educa- 
tional and vocational aspirations if these pupils were to be motivated 
to seek higher learning. The program was introduced into the junior 
high schools that requested it. It ccmprised a unit of three classes, 
each with a maximum register of fifteen piqoils. A full-time advisor 
was assigned in each school to meet with each class for groip guidance 
twice a week and with every pupil Inaivldually at least once a week. 

An industrial arts teacher was also assigned full-time to instruct the 
pupils in pre-vocational and avocational skills. 



* formerly Associate Svpt. J.H.S. Div, 

** now retired 



Three years of experimentation and a study of similar programs 
throughout the nation showed that a new teaching approach was essen- 
tial in every subject area, if these youngsters were to be rehabili- 
tated and redirected. Adaptations or ”watered-down" versions of the 
traditional currlcifLum without a modified approach presented learn- 
ing situations which were only too familiar and were filled with the 
failures and frustrations of the past. It was also evident that 
once these pupils had spent some time in a Career Guidance class they 
began indicating that they no longer wanted to go to work; they now 
wanted to prepare themselves for hi^ school. 

Thus, in Febimry 19^3, a team of specialists in each of the 
curriculum areas began to work on specially-designed teaching guides 
in guidance and Job placement, language arts, speech, social studies, 
science, mathematics and industrial arts. To prepare these guides 
the curriculum specialists visited each of the schools that had been 
in the Career Guidance Program from two to five years and studied the 
teacher-prepared materials in use , observed and conferred with the 
pupils in the classes, and interviewed the teachers and supervisors 
to become oriented with the pupils * backgrounds , aspirations , cul- 
tures, interests, and needs. Workshop committees composed of teachers, 
advisors , and assistant principals were organized to work with each 
curriculum specialist. As the teaching material was developed it was 
tried out experimentally in selected schools and evaluated. 

By September 1963^ teaching guides in seven subject areas were 
made available in mimeograph form to all the schools in the program. 

The subject matter developed departed largely from the Job-centered 
themes and concentrated on the skills and subject matter necessary for 
further study in high school; less on theory and more on the functional 
and manipulative aspects of each subject area so as to present the pu- 
pils with true-to-llfe problems and situations. Beginning September 
1963, the area of Office Practice was included to equip the pi;plls with 
immediate saleable skills for obtaining part-time Jobs and to motivate 
them toward further vocational work in hl^ school. 

Throu^ a continuous program of evaluation by teachers, supervisors 
and curriculum consultants, the teaching guides were revised and extend- 
ed and the present series evolved: Guidance and Job Placement, Language 

Arts, Mathematics, Social Studies I, Social Studi.es II, Social Stu- 
dies III, Speech, Science, Industrial Arts, and Office Practice. 

In September 19^5^ with the reorganization of the schools in 
New York City, the 8th grade became the terminal grade in some Junior 
hi^ schools. Thus, the Career Guidance Program was placed in the 8th 
grade of seventeen of these schools. At present there is a total of 
fifty-two schools in the Career Guidance Program. 
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INTRODUCTION 



This resource guide i«as prepared to offer teachers axxl supervisors 
practical suggestions for the teaching of science to the pupils in the Career 
Guidance Program. The material presented parallels as closely as possible 
the regular 9th- Year Science curriculum. However, since many of the pupils in 
the Career Guidance Program do not have the necessary background in sciehce to 
start the advanced work of the 9th- Year, many of the basic concepts and skills 
were drawi from the 7th-Year and 8th- Year regular science curricula. 

Bie material in this guide covers only three science areas: Chemistry, 

Physics, and Biology. Earth Science, which is also included in the regular 9th— 
Year course of study was omitted because it would be impossible to cover four 
areas in the one year the pupils spend in a Career Guidance class. Emphasis has 
been placed on providing the pupils with many experiences in the manipulation and 
use of science materials zether than on classroom discussions of theory and teacher 
demonstrations. Vith this in mind, many of the lessons include a pupil worksheet 
designed to engage pupils in laboratory e^qeriences. 

The three science areas included in this guide should be taught in the 
sequence presented: Chemistry, Physics, and Biology for optimum results, as the 
concepts and skills developed in each area are designed to equip the pupils with 
the knowledges and skills required for the development of material in the sub- 
sequent areas. The material in each area has been presented in the form of 
daily Tesson plans. Each lesson is presented in the form of a problem, followed 
by a list of required materials and a suggested procedure. The lessons of each 
of the areas should be tau^t consecutively, since the sequence of presentation 
is developmental. 



It is reconiDended that the teacher acquaint hlms elLF idth each 
lesson well in advance of presentation for the purpose of securing the 

mateiials suggested and becoBJing familiar and proficient with their use* It 
is also suggested that the out-of-Hcense and Ines^idenced teachers consult 
with the regular science teachers and laboratory assistant of the school for 
assistance in special teaching techniques and handling of special equipnent. 

If pupil ability and interest warrant it, and tiine pexwits, the 
teacher may present further lessons as presented in the 9th-Tear science 
course of study. 



PROBLEM 1 . 



HOW AM I LIKE A BURNING CANDLE? 



OX 7 TCOMES: 

Gases from a candle and e:dialed air contain carbon dioxide and mter. 

The gas that turns linewater miHsy is carLon dioxide. ^ ^ 

A ch^cal change results in one or more new substances being formed. 
Chemists use symbols and formulas for clarity and brevity. 

MATERIALS; 

test tubes 
rxibber tubing 

tanks or other samples of gases 
also see pupil worksheets 

PROCEIDURE; 

1 . Ask the class if they think there could be any similarity between them 

a rSstrttSe^p^l^mtericas. Read instructions together. Be sure to 
set up prqpS^prooedure for dlstrihution and ooUection of materials. 

3. Demonstrate proper way to li^t a match - strlldng away from you an 

k. Circulate as the children are working and offer suggestions as needed. 

*5 When nuplls have completed the activities and returned equipment 

that iSLater is a test for carhon aioride hy h^h^ 
several gases throu^ limewater in individual test tvdies. You mi^t 
use air, nitrogen, oxygen, etc. Point out the reaction only occurs 
when carbon dioxide is present. 

6. Write on the chalkboard; makes . 

limewater + carbon dioxide — — — — — ^ chalk + water . 

7. Ehjplain that a chemical change took place and that new substances wer 

8. totelLe chemical symbols by asking ohiltoen to vrite 'Wh^ dioxide" 

aw fast as possible. At the same time write CO2 on . . 

9. Eaiiclt the obvious advantage that this notation saves time. 

also that the symbols are international and can be understood regard- 
less of the language spoken. ^ ^ u 

10 Give the pupils symbols C for carbon^ 0 for oxygen^ H for hy g 

S the fbrmulal! Ca(0H)2 for limewater, CaC03 for calcium carbon- 

ate or chalky HoO for water. +1,04. 

12 . Explain that ttey will be using symbols occasionally and that they 

should know some of the ccmmon symbols and formulas. 

13. Assist children in answering the questions on their worksheets. 



PUPIL WORKSHEET 



PROBLEM 1. Eow am I like a *buming candle? 

MATERIALS: 

llmewater metal tray- 

test tube candle 

straw matches 

glass plate 

WHAT TO DO: 

1. Pill a test tube i full with limewater. Using the straw, hlow gently 
into the limewater. 

2. The limewater 

3. Exhale ("breath out) onto the glass plate. 

4. What happened? 

5 . S-band your candle in the tray following the teaoher's directions on howto 
make it stick. Li^t the candle. 

6. Quickly pass the glass plate over, hut not touching, the flame. 

7» What happened to the glass plate? 

8. Place a hottle \ipside down over the h-urning candle unti3. the flame goes 
out. 

9* Quickly turn the hottle over and add seme limewater. Gently shake the 
hot-ble to mix contents. 

10. Write what happened. 

QUESTIONS TO ANSWER: 

1. What happened when you eadialed into limewater? 

2. What happened when gases from a burning candle were mixed with limewater? 



3 • What gas is known hy its reaction with limewater? 

4. Why can limewater he called a "test for carhon dioxide"? 

5 . What other sxibs-bance was given off hy breathing and burning? 

6. What is the easy way to write carhon dioxide? ___________ 

7 • What is the easy way to write water? 
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PROBLEM 2, 



HOW CAN ^ USE THE CHEMICAL, IODINE. TO !EEST FOODS? 



OUTCOMES: 



Iodine changes to a hlue-hlack substance when it comes in contact with 
starch. 

This reaction is a chemical change. 



MA.TERIAIS: 

See pupil worksheet. Prepare 
Lugol*s solution 
glucose or dextrose 
com or olive oil 
cornstarch or flotir 
2!f) peptone or beef broth 



for class; 

- iodine 

- simple 

- fat 

- starch 

- protein 



solution 

sugar 



PROCEDURE; 



1. Distribute pupil worksheets and materials. 



2. Read directions with the pupils. Assist with proper techniques of 
pouring, mixing, etc. 

3 . Answer the questions on the worksheet with the class . 



4 . Escplain that the substances they used are substances found in foods. 
Show a chart of the nutrients. 

Point out that there are several different vitamins and minerals# 



5# Define nutrients as chemical substt^nces found in foods that are neces- 
sary for good health. 

6. Have children start a chart: 



NOTRIENT 


TEST 


CHANGE SEEN 


Starch 









PUPIL WORKSHEET 



PROBLEM 2. How can we VLse the chemical, iodine, to test foods? 

MAITERXALS: 

test tube rack 
7 test tiibes 
iodine (poisonous I ) 
bread 

WHAT TO DO; 

1. Place a small amount of each of the nutrients named into a test tube, 
a different substance in each tvibe. 

2« Add an equal amount of water to eeu3h tube. Put your thumb over eEich 
tube and shake it. Clean off your thumb each time so you do not 
your miacbure lampure. 



3* Add 4 drops of iodine solution to each test tube. Shake and add more 
iodine if necessary. 

4* Tell what happened in each test tube; 



SUBSTANCE 


COLOR MADE 


sugar 




starch 




protein 




water 




£at 




mineral 





5. What substance was present in the tube where there was a big color 
change? 

6. Now add a few drops of iodine solution to bread. What happened? 

7. Add iodine to rice. What happened? 

8. What substance was present in both bread and rice? ______ 

QUESTIONS TO ANSWER; 

1. Iodine shows the presence of 

2. Iodine can be called a TEST POR STARCH because 

3. The color change shows us a change took place. 

4# A chemical change has taken place when 



rice fat or oil 

starch water 

suigar mineral (salt) 

protein vitamin C tablet 
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PROBLEM 3 . 



HOW cm WB Fnjp our ip a food has sugar in it? 



OUTCOMES; 

Benedict *s solution (‘blue) when heated with a siorple sugar changes color. 
This color change shows that a chemical change took place. 

The degree of color change is an indication of the amount of sugar 
present; from green to yellow, to orange, to "brick red. 

MATERIALS; 

7 test tubes in rack test tu"be holder 

alcohol lamp 

matches 

nutrients listed in previous lesson 
see pupil worksheet 

PROCEDURE; 

1. Set up 7 test tubes, each containing a pure nutrient as listed yesterday. 

2. Add a"bout one-half inch of Benedict *s solution to each tiibe. Demonstrate 
proper way to light an alcohol lamp. (Be sure lamp is on tray and that 
you don*t hold the lamp as spilled alcohol will "burn outside the lamp.) 

3. Heat each test tube carefully, shaking gently, and "being sure the mouth 
is pointed away from all people. 

4. The contents in each tube will remain blue except for the one containing 
simple sugax which turns brick red. (Be sure you have not uused sucrose 
or table sugar.) 

5. Distribute materials and worksheets . 

6. When the children have finished, review results with them. 



NOTE; Lemon, although it contains much sugar, tastes sour because 
of its high acid content.) 





PUPIL WORKSHEET 



PROBLEM 3 . Hovr can we find out if a food has sugax in it? 



MAOTERIALS: 



test tuhe rack with several test tubes 
alcohol lajirp 
test tube holder 
tray- 

foods to he tested, such as, lemon juice, onion, hanana, egg white, 

carrot, etc. 



WHAT TO DO: 

1. Place a small amount of each food in separate test tuhe. 

2. Add an equal amount of Benedict *s solution to each tube. 

3# When you are ready raise your hand so the -teacher can help you to 
light the lamp and check that you heat the tuhe the ri^t way. 
NEVER POINT A HEATEID TEST TUBE AT ANYONE. 

if. Heat contents of tuCbe carefully so hot liquid does not spill out. 

5. Pill out the chart: 



POOD 


COLOR OP BENEDI 
BEPORB HEATING 


:c!i!'s soiitraioH 

AMR HEAHKG 


IS SUGAR PRESENT? 











QUESTIONS TO ANSWER: 



1. What special food substance does Benedict's solution find? 



2. Why is Benedict's solution when heated called a TEST POR SUGAR? 



PROBLEM if. 



WHAT ARE the; TESTS TO FIND PROTEINS AMD FATS IN FOODS? 



OUTCOMES: 

Biuret t?olution turns purple or violet when protein is present, 

A translucent or "greasy” spot on a "brown paper "bag is a positive test 
for fat, 

MATERIALS: 

"brown paper "bag 
com or olive oil 
margarine 

see pupil worksheet 
PROCEDURE: 

1, Review the meaning of "food test," 

2. Write the word "Biuret" * on the "board. Tell the pupils how to pro- 
nounce it. Tell them that this substance is used to test for protein, 

3* Distribute materials and worksheets. Assist pupils as they work, 

4# When materials have "been collected, turn to a wall chart of the 
nutrients and look for fats. Determine with the children that oil 
and margarine are mainly fats , Place seme oil and seme margarine on 
the "brown paper. Hold the paper to the ll^t to see the character- 
istic translucent stain, 

5* Test a food for its fat content, A fried feod will show good results, 

6. Ebqolain that the stain does not "dry" up. Point out that in some 
parts of the world today and in years past "windows" were made this 
way to admit seme li^t into dwellings, 

7. Go over the questions on the pupil worksheets, 

8. Ee-rtew all the tests done so far. Hemlnd the ohlldren to fiU data 
on their charts started two lessons ago. 



* To prepare Biuret solution: Mix 2.5 cc. of copper sulfate 

solution with 100 cc. of a lOj^ sodium hydroxide. Prepare fresh 
as it deteriorates in about 24 hours. 



a fatty food such as a doughnut 
chart of nutrients 
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PUPIL WOBKSKEEa? 



PROBLEM What are the tests to find proteins and fats in foods? 

MATERIAIB: 

Biuret solution "test tube with protein 

test tubes ‘t®st tube with egg white 

test tube rack another food brought in from home 

WHA3? OX) DO; 

1. Add 10 drops of Biuret solution to the protein. 

2. What color is present? 

3. Place a piece of hard cooked egg white in a test tube. Add 10 drops 
of Biuret solution. 

If.. What color is in the tiibe? 

5. This showed that the egg white contained . — 

6. Repeat the test on another food that you brought in. 

I tested It (did, did not) contain protein. I knew 

this because • 

7. Return your equipment and watch the teacher do the test for fat. 

8. The fat raade_ that did not dry up. How 

long did the spot remain? ___ 

QUESTIONS TO ANSWER; 

1. What is present in foods that leave a grease spot on paper?^_^ 

2. What are proteins, fats and other substances found in foods 

called? 

3. What is the meaning of translucent? 

!{.. How could you tell if rice contained protein? 
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PROBIiEM 5. HOW CM WE TEST FOR OTHER SUBSTANCES FQUM) IN FOODS? 



OUTCOMES; 

The bliie chemical, Indophenol, hec ernes clear when Vitamin C is added# 

If a saiDOple of food is ‘burned as ccnrpletely as possible, the ash remaining 

is the mineral content of the food. This test only shows that there are 

minerals in the food, but does not tell which minerals are present. 

Heating a food causes the water in the food to emporate. As the water 

is cooled again it forms droplets of water that we can see. 

MATERIAIS; 

see pupil worksheets 
PROCEDURE; 

1. Explain that there are maiay different vitamins and minerals, and that 
a separate test is required to identify each. 

2 . Distribute piipil worksheets and trays of materials . Caution the class 
not to touch the materials until told* 

3« Identify the materials in the tray. Read and explain the test for 
Vitamin C*. Then have the class do the procedures on the worksheet. 

k* Repeat this method with the tests for minerals and water. 

«» 

5. After the pupils have obtained a mineral ash from the peanut, explain 
that there are many chemicals called minerals. The ash they see is a 
mixture of several different chemicals. 

6, Have children complete their charts. 



*N0TE; If the pupils obtain a pink color when they test for 
Vitamin C, explain that this is only temporary and is 
of no importance. The turning of the indophenol from 
a blue color to colorless is the test. Sometimes the 
pink color will not appear. 
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PUPIL WORKSHEET 



PROBLEM 5« How can we test for other substances found in foods? 



MA.TERIAIS: 

Vitainin C pill 
Indophenol 
peanut 

test tubes and rack 
test tube holder 
matches 

WHAT TO DO: 

Test for Vitamin C 

1. Put a Vitamin C pill in a test tube. Dissolve it in water. 

P. In another test tube put one inch of indophenol. 

3 • Add Vitamin C to the indophenol one drop at a time . 

4. What happened to the contents of the tube? 

Test for minera^ls 

5* Put the alcohol burner on the asbestos pad. Li^t it. 

6. Pick up a peanut with the tongs and hold it in the fire for 3 minutes. 
7* Put the peanut and the tongs on the asbestos to cool. 

8. What happened to the peanut? 

Test for water 

9* Put some water in a test tube. 

10* Heat the bottom of the tube. What do you see toward the top of the 
test tube? 

11. Put some celery in a DRY test tube. 

12. Repeat procedure in 10. 

13 . What did you observe? 

QUESTIONS TO ANSWER: 

1. The indophenol is a ^color. 



2. I added Vitamin C to the indophenol. The cc>lor changed from a 

color to c olor. 

3« A food is heated for a short time to see if it contains 



alcohol burner 
asbestos pad 
tongs 
dropper 
celery 






4. What are we trying to find when we heat a food for a long time? 



PROBm 6. 



WHAT SHBSTMCES ARE POUWD IN POODS? 



OUTCOMES: 

Foods contain certain necessary materials csilled nutrients. 

The nutrients are: carbohydrates (starch and sugar), proteins, fats, 

minerals , vitamins and water . 

MATERIAIS: 

food charts for pupil distribution 
PROCEDURE: 

1. Have pupils check charts and name the nutrients while you list them 
on the chalkboard. 

2. Tell pupils to use their charts to answer the questions on their 
worksheets . 

3. When pupils have finished, go over the questions with them. 
k. Define the word NUTRIENT and review the list of nutrients. 

5. Point out that each nutrient is needed for a specific reason and 
that each one is necessary. 

6. Tell the children to bring in foods to test tomorrow. 



PUPIL WORKSHEET 

PROBLEM 6. What siibstances are found in foods? 

MATERIALS; 

Food chart 
WHAT TO DO: 

Use your food charts to answer the following questions; 

1. Name three foods that have a lot of sugar. 

2. Name three foods that have a lot of starch. 

3# Which foods have a lot of protein? 

k. Which foods have a lot of fat? 

5. Which foods have no water? 

6. Which foods have a lot of water? 

7. Why is milk such a good food? 

8. Which substances are found in milk? 

9» Which substances are found in coffee? 

10. Which foods are made of only one chemical siibstance? 

•• 11 . * 



PROBLEM T. HOW CM WE AMALIZE SOME OF TUB FOODS THAT WE EAT? 
OUTCOMES: 

The nutrients we need are not found in every food. 

Most foods contain more than one nutrient. 

MATERIALS: 

see pupil worksheet and materials in Prohlems 2-6 
PROCEDURES: 

1. Distribute worksheets and materials • 

2. Remind pupils to follow procedures given in prohlems 2-6. 

3. After pupils have tested theii* foods, have them report results 
for class ccinparison. 

4. Compare the class results with nutrient charts. 



PUPIL WOBKSHEET 



PROBLEM T« How can we analyze some of the foods that we eat? 

MA.TERIAIS; 

Benedict *s solution 
Iodine 

Biuret solution 
Indophenol 
test tubes and rack 
test tube holder 
droppers 
bread 

worksheets for problems 2-6 
MAT TO BO: 

1. Follow the procedures given in problems 2 - 5 "fco test bread for each 
nutrient . 

2. Write IffiS in the space on the chart if you find a food chemical. 

Write NO if you do not find it. An orange has been tested and re- 
sults listed. 

3. Test the foods you brou^t from heme. 

4. Write the name of the food on the chart. Put TES in the space if the 
food has the chemical, write NO if it does not. 



brown bag paper 
alcohol brnmer 
matches 
tongs 

ring stand 
test tube claiirp 
glass plate 

foods brou^t from heme 



FOOD 


STARCH 


PROTEIN 


VITAMIN C 


PAT 


SUGAR 


WA3TIR 


MINERAIjS 


Orange 


no 


no 


yes 


no 


yes 


yes 


yes 


Bread 

































































QUESTIONS TO ANSWER: 

1. What are the chemicals you found in foods called? 

2. Did any food have all the chemicals you need? 



PROB]M 8. 



WHAT IS MA!n?ER? 



OUTCOMES: 

Matter takes up space and has wei^t. 

Air is matter although it can't he seen. 

To see if something fits a definition, cctrpare the characteristics stated 
with the characteristics of the object. 

MATEIRIAIS: 

plastic hag 2 flasks glass and rubber tuhing 

balanced stick one-holed stoppers string 

see pupil worksheet 

PROCEDURE: 

1. Explain that scientists say that anything that takes up space and has 
weight is called matter . 

2. Write MATTER on the hoard. 

3. Show the class various liquids and solids and say, "Is this matter?" "Why?" 

k. Wave a plastic hag to collect seme air in it. Hold opening closed and al- 
low pupils to feel that there is something in the hag. 

p. Ask, "Ho^f can you find out if air can he called matter?" Elicit that it 
must take up space and have weight to he called matter. 

6. Demonstrate that air has wel^t by doing the following: 

Tie strings around the necks of two large flasks with single -holed stop- 
pers and tubing. Suspend the flasks from each end of a yard stick or 
meter stick. Suspend the center of the stick from a support, and find 
the point at which the flasks just balance each other. Pump out air from 
one flask. Clamp tube closed and place it at the same spot on the stick. 
The class will observe that this flask is now lifter and the stick dips 
down on other side. 

7 • Elicit that the loss in weight was due to the air you removed and that 
air has wei^t. 

8. Caution the class not to touch the materials. Distribute trays of materi- 
als and piQ)il worksheets. 

9. Help the pijplls identify materials and label the diagram. 

10. Read and demonstrate each step. 

CAUTION: Show how to Insert the funnel and glass tiibe into the rubber 

stopper and tubing. The glass and rubber must be moistened 
with water to reduce friction. A gentle twisting motion 
should be used and pressure should be applied as close as possi- 
ble to the end of the funnel or tubing being inserted into the 
stopper. 
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PUPHi WORKSHEET 



PROBLEM 8. Does air take tcp space? 



MATERIALS: 



funnel 

2 -holed stopper 
rubber tubing 
glass tiXbe 



pinch claitip 
ring stand 
bottle 
tray 



flask 

clamp 

water 



WHAT TO DO: 

Read the whole procedure before starting. 

1. Look at your materials. Look at the drawing below. 

2. Put the name of the part near the arrow that points to that part. 
One name has been written for you. 




3. You will set up your experiment as in the drawing. 

1|.. Make sure the pinch clamp is tight. 

5. Pill the tray with water. 

6. Pill the bottle to the top with water, hold the glass plate on top 
and t*urn bottle over. 

7. Put the bottle in the tray mouth down. 

8. Put the nibber tdbe into the bottle. DO HOT LIFT THE BOTTLE ABOVE THE 
WATER IN CTIE TEIAY. The water in the bottle will come out. 

9. Pour water into the funnel. 

10. Open the pinch clamp and observe. 
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QUESTIONS TO ANSWER; 

1. Wliat did you see 'when -water went into the funnel? 



2. The pinch clanrp did not let the in the flask go into 

the hottle# 

3* The water in the bottle went down because the in the flask 

went throu^ the and pushed the 

out. This shows that air takes up . 

4. How do you know that air is matter? 



HOjMEWORK; 

Put an (X) near things that are matter. 

Example; wood X 



a« table 

b. a -very small piece of sugar 

c. noise _____ 

d. water _____ 

e. a shadow 



f . dust 

g. iron nail 

h. heat __ 

i. air __ 
. steam 
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PROBOT 9. 
OUTCOMES; 



HOW SMAUi CM MATTER BE? 



Matter is conrposed of invisible particles. 
These particles are in motion. 



MATERIALS: 

sugar 

dilute ammonium hydroxide 
copper sulfate 

microscope or mi>croprojector 



dropper 

1000 ml. graduated cylinder 

glass slide 

see pupil worlcsheet 



PROCEDURE; 

1. Have the class watch you dissolve some sugar in water. 

2. Ask sane students to examine the sugar solution and tell you if they can 
see the sugar. 

3* Display a microscope or microprojector and elicit that this Instrument 
makes objects larger. 

4* Put a few drops of stigar solution on a slide and let the class observe 
them under the microscope. 

5. Ask, "How do you Imow that the sugar is still there?" Elicit that they 
saw you add the sugar and that they would be able to taste It. 

6. Elicit that the sugar breaks up into very small particles that can't be 
seen with the naked eye or a microscope. 

7. Distribute trays of materials and pupil worksheets. 

8. Explain that the graduated cylinder is similar to a measuring cup. They 
both tell how much space a material occupies. 

9 . When the pupils have finished, do the follo^Ting demonstration; 

Display cylinder wit:n, 40 ml. of sugar and another with 40 ml. of marbles. 
Identify the marbles as representing water. Pour the siagar into the cy- 
linder with the marbles, and have a student road the final volimie. Elicit 
that the sugar particles filled the spaces between the water particles. 
Therefore, the volume of the sugar and water mixture Is less than the 
sum total of each coDponent. 

10. Show how to smell a material correctly by waving the hand over the mouth 
of the test thbe toward you. Caution the class never to put their noses 
into the test tube because the material might be poisonous and they could 
get a lethal dose. Smell a tube of cologne or ammonia or other substance 
with an odor. Particles move so you smell them. 

11. Demonstrate that matter is composed of small particles that move in an- 
other way. 

Drop a small crystal of copper sulfate into a large graduated cylinder 
of water. 

Set on a hi^ shelf to stand for about one month to observe diffusion. 

- IT - 



PUPIL WOEKSHEET 



PROBLEM 9 . How small can matter “be? 

MATERIALS; 

2 - 100 graduated cylinders water 

sugar 

WHAT TO DO; 

1. Pour a little water into a graduated cylinder. 

2. Look at the drawing. When you read a cylinder keep your eyes level with 
the ‘bottom of the curve in the water. 




4 ^ 



3 . Look at the top of the cylinder. What two letters do you see? 
This is a short way of writing the name }pLL3IiITER. 

4. Look at the ‘bottom line on the graduated cylinder. This line is one 
milliliter. The next line is two milliliters. 

What does the top line say? ml. 

5 . To read a graduated cylinder count the ntmiber of lines from the bottom 

to the bottom of the curve in the water. How much water does the cy- 
linder in the drawing have in it? 

6 . Use the wet graduated cylinder. Put in 25 ml. of water. 

T. Eut 5 ml. of sugar into a DRY cylinder. 

8 . What do you think the reading would be if you ccaribined the two? 

9 . Now add the sugar to the water. Carefully shake the cylinder to dissolve 
the sugar. How much of the solution is in the cylinder? _______ 

QUESTIONS TO ANSWER: 

1. Why did the sugar and water take up less space than you guessed? 

2. Why does an odor spread? __________ 
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PROBIiM 10. 



WHAT ABE COMPOIMDS? 



OUTCOMES: 

Matter that can he hroten down rather easily into simpler substances is 
called a compound. 

Water can he decoorposed into oxygen and hydrogen. 

Oxygen supports conbustion. To test for oxygen use a glowing splint. It 
will make the splint h\n?3t into flame. 

Hydrogen hums . To test for it use a hurning splint . It will hum and a 
"pop" will he heard. 

Formulas are used to write the names of ccaupouids quickly. 

MATERIALS: 

see pipil worksheet 
PROCEDURE; 

1. Recall from the last lesson that the sugar and water were made v:p of 
•very small particles. Ha*ve the class substantiate reasons for helie-ving 
that these could, or could not he decomiposed. 

2. Caution the pupils not to touch the materials. Distribute trays of 
materials and pupil worksheets to the class . 

3. Have the pupils do one procedure at a time, after they have read it and 
it has been discussed. 

k. Demonstrate how to set up the eq.uipment tising the drawing on the work- 
sheet as a guide. 

Wrap the hare end of -two -wires around the carbon rods to make electrodes 
Fill the tray with -water to which has been added a few drops of sulfuric 
acid. This solution should he very dilute. Then Insert the carbon elec 
trodes into the test ttibes, and submerge the test tubes in the -water to 
fill. Clamp the test tiibes in place. Connect in series ( + to - ) . 

5. Inspect the p-upil*s set-ups. 

6. Help the pupils unders-fcand that an electric current is being passed 
throufi^ti the water. 

7. Direct the pupil* attention to the bubbles in the test tvbes. Also, 
elicit that water is lower in one tibe than in the other. 
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8, After the stxidents test the one gas with a glowing splint and observe 
that the splint bwsts into flame, identify the gas as oxygen. Write the 
word on the blackboard. Explain that oxygen helps things bircn, but does 
not itself bum. 

9. When the pi^>ils test the other gas and observe that it explodes with a 
"pop"^ identify this gas as hydrogen. Write the word on the blackboard 
and e^lain that hydrogen bums rapidly. 

10. Using a molecular model consisting of colored spheres, show how the wa- 
ter particles broke up into oxygen and hydrogen. Place the colored 
balls representing oxygen in one beaker, and the colored balls represent- 
ing hydrogen in the other. Have a student count the balls in the oxygen 
bealcer and compare it with the nuniber of balls in the hydrogen beaker. 
Ask, "Which takes ip more space - the oxygen or the hydrogen?" Elicit 
that the hydrogen takes iip more space because there are more hydrogen 
atoms. 

Note: The water model should have two spheres of one color 

(hydrogen) joined with one sphere of a different 
color (oxygen). 

11. Write on the board: water ^ oxygen + hydrogen 

12. Lead the class to an understanding that a chemical change occurred be- 
cause a new material was produced. Explain that because water was broken 
up into new substances it is called a conpound. 

13 . Challenge a student to race you in writing the chemical name for water 
on the board. Instead of writing the name, you use the formiJla H 2 O. 
Elicit that this method is quicker and easier. Tell the class that you 
\ised a formula, and that there is a short way of writing the name of 
every compound. 



I 



PUPIL WORKSHEET 



PROBLEM 10. Can water be broken up Into new chemicals? 



MATERIAIB; 

2 test tubes 
tray- 

ring stand 
2 carbon rods 



wire with bare ends 
2 test tube clairps 
water containing a few drops of 
sulfuric acid 
4 dry cells 



WHAT TO DO: 

1. Look at what your teacher does. Look at the drawin g be lo w. T hen^ 
set up your materials. DO NOT CONNECT THE WIRES TO THE BATTERIES. 

2. Have your teacher look at the set-up. Wash your hands. 

3. Connect the wires to the batteries. Look at the carbon rods and the 
water in the test tiibes. 

4 . Wait until most of the water is out of the test ttibes. Then pick up 
the test tube that has the most water. Let the water 3run out. Put 
a glowing splint in the test tube. 

5. Pick up the other test tube. Let the water run out. Bring a burning 
splint to the mouth of the test t\ibe. 




QUESTIONS TO ANSWER; 

Pill in the spaces. Use these words: 
oxygen hydrogen conrpound electricity 

X, break vcg water. 

and _ 



2. The water broke trp into 

3 , made a glowing splint start to bum. 

1ft 

5 



made a ^pop” when it came near a burning splint, 
will bum, but Jielps things bum. 



6. The water broke up into more than 

T. Because water can be broken up into new things it is called a 

8. The fomula for water is 
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PROBLEM 11 



HOW ARE SMALL PIECES OP MATTER DITORENT? 



OUTCOMES: 



Matter in its simplest form is called an element. 

Mercuric oxide can "be decomposed into the elements mercury and oxygen. 
Mercury, oxygen, hydrogen, carhon, etc. are examples of elements. 
Symbols are used to write the names of elements quickly. 

Ccmipounds are composed of elements. 



1. Distribute trays of materials and pupil worksheets. 

2. Elicit that during the last lesson, water was decomposed. It is 
called a confound because it can he broken up into new materials . 

3. After the piapil activity do the following demonstration: 

METHOD A: Heat mercury in a commercial apparatus that consists of 

mercury and blue glass chips in a sealed tube. 

METHOD B: Pour about mercury in a 12” Pyrex test tiibe. To pre- 

vent spilling place a one -holed stopper into this test tube with a 
long piece of glass tubing to another large tube standing in a beaker 
of cold water, mouth up. Cover the beaker with a cardboard in which 
a hole has been ptinched out for the txibe. The test tube in water will 
keep mercury vapor out of the classroom and this vapor will condense 
into liquid mercury. 

4 . Compare the mercuiric oxide that broke up and the mercury which did not 
decompose. Explain that matter that cannot be broken up is called an 
elonent. State that scientists have tried to break mercury up by heat- 
ing it or passing electricity throu^ it, but it does not break up into 
new materials. 

5. Recall that there is a short way of writing the names of elements. 

These are called synbols. 

6. Display samples of variouis elements, and write their names and symbols 
on the blackboard. Tell the claas that there are only 104 kinds of 
matter that are elements and that most of these are not common. 



MATERIALS: 



mercuay 
test tubes 
bunsen biumer 
ring stand 



clamp 
matches 
beaker 
glass tubing 



PROCEDURE; 
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PUPIL WORKSHEET 



PROBLEM 11. How are small pieces of matter different? 

MATERIALS: 

mercuric oxide 
ring stand 
clamp 
test tiibe 

WHAT TO DO: 

1. Pill the hottam of a dry test tube with mercuric oxide. 

2. Clamp the test tube to the ring stand. 

3» Put the alcohol humer under the test tube. DO NOT LIGHT THE ALCOHOL 
BURNER. 

4 . Have your teacher check the set-up. 

5. Li^t the alcohol hiamer. 

6. Watch the mercuric oxide. Let it get a little dark. Light a splint 
and blow out the fire. KEEP YOUR NOSE AWAY PROM THE TEST TUBE. 

T* Put the glowing splint into the mouth of the test tube. What happen- 
ed? 

This is a test to detect the presence of oxygen. 

8. Heat the merciaric oxide five minutes or more. 

9« What do you see at the sides of the test tube? 

QUESTIONS TO ANSWER: 

1. What was coming from the mouth of the test tube? 

2. What was the shiny matter on the side of the test tiibe? 

3« This experiment shows that mercuric oxide breaks up into 

and • 

4 . Mercuric oxide can he broken up into new things. It is called 

a . Water and are also called 

compounds . 

Your teacher heated i n a test tube. 

It (did or did not) break up into new matter. 

6. is called an because it does 

not break up. , , and 

are also celled elements. 

7. How many different elements do we know? 



alcohol burner 
matches 
test tdbe 
splint 
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PROBLEM 12. 



CM WE MAKE A COMPOIMD BY JOINING ELEMENTS? 



OUTCOMES: 

Compounds can "be mad.e “by joining elements . 

Elements joining to form ccnipounds are examples of chemical changes. 

The sales product can result from different chemical changes. 

MATERIALS: 
flask 

thistle tube 
2 -hole stopper 
glass tilling 

PROCEDURE; 

1. Review hy eliciting that conipoTmds can he decoiiiposed into elements . 
Water breaks vp into oxygen and hydrogen; mercuric oxide decomposes 
into mercury and oxygen. 

2. Demonstrate the preparation of hydrogen. 

CAUnOW; Because mixtures of hydrogen and air are explosive, caution 
must he exercised. Wo open flame should he hrou^t near the 
generator. The generator should he washed with water imme- 
diately after use and the zinc should he saved. 

Set \Q) the demonstration as shown in the diagram. Fill three bottles 
with water, and place them one at a time into the trough with the aid 
of glass plates. Place the free end of the delivery tube into each 
water-filled bottle in turn and allow the gas to fill the bottle com- 
pletely hy displacing the water. Discard the first bottle which con- 
tains an explosive mixture of hydrogen and air. Keep the other bot- 
tles face down on the glass plates to prevent the escape of the hydro- 
gen. 



rubber tubing 
collecting bottles 
bunsen burner 
mossy zinc 



dilute siCJPuric acid 
glass plates 
trough 
matches 



3 . Test one tottle of gas with a burning splint held at the mouth of the 
bottle. KEEP AWAY FROM THE GENERATOR, Have the class note that this 
is hydrogen by the fact that it b\ims. 

k. State that the problem for this lesson is to find out if elements can 
combine to form compounds. 

5. Prcairptly point to the cloudy appearance of the bottle after the hydr- 
gen bums. Look for steam inside bottle. 

6. Elicit that water (steam) was formed when the hydrogen burned. 

T* Have a student write the symbol for hydrogen on the board. Then, elicit 
that oxygen was needed by writing the formula for water on the board. 

8. Ask, "Where did the oxygen come from?" 

9* Caution the class not to touch the materials. Distribute trays of 
materials and PUPIL WORKSHEETS. 

10. Guide the pupils throu,^i the procedures. Demonstrate how to use a bal- 
ance, and have the class follow you step by step. 

11. After the pupil activity, explain that even thou^ there are 104 ele- 
ments, thousands of compounds can be made from these by combining the 
elements in different ways. This is similar to the thousands of words 
that can be made by various combinations of only twenty-six letters . 

12. Answer the questions together. 
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PUPIL WORKSHEET 



PROBLEM 12. Can we make a compound By joining elements? 



MATERIALS; 
balance 
crucible 
alcohol humer 
matches 

WHAT TO DO: 



steel wool (fine #000) 
pipe -stem triangle 
ring stand 
ring 



1. Put a small piece of steel wool in a crucible. 

2 . Wei^ the crucible on the balance . It weired » 

3. Carefully take the crucible off the balance. Leave the weights 
in the same place on the balance. 

4. Put the ring on the ring stand and the pipe-stem triangle on the ring. 

5. Put the crucible in the pipe -stem triangle. 

6. Heat the crucible for 10 minutes or more. Then, let the crucible cool. 

T. Put the crucible back on the balance. What happens? 

QUESTIOITS TO ANSWER 

1. I^ydrogen cannot be broken up and is called an » 

2. A flame will make hydrogen . 



3 . When the hydrogen burned we saw 
bottle. 



4 . To make water, we need 
5* The crucible was 



on the sides of the 



and hydrogen. 



6. The iron joined with the 



after we burned the iron. 

in the air. 



T. When two elements join to make a ccnpound it is called 
a change. 

8. Write E next to the Elements. Write C next to the Conipounds. 



Sulfur 



Sugar 



E 



Oxygen 



Mercuric Oxide 
Carbon Dioxide 
Iron 



Hydrogen 

Water 



Magnesium 

Mercury 



er|c 
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PROBIM 13 . MAT ARE PHYSICAL CHANGES? 



OUTCOMES: 

Matter may exist as solid, liquid or gas. 

Solids have definite shape and volme; liquids have definite volume hut 
take the shape of the container; gases have neither definite shape nor de- 
finite volume. 

Changing from solid to liquid or gas and vice versa are physical changes. 
Breaking, bending, tearing and cutting are other examples of physical change. 
After a physical change, the same substance is still present. 

MATEEIALS: 

ice cube t 

iodine 

beakers of various sizes 
graduated cylinder 
balloon 

PROCEDURE: 

1. Display a beaker of water, elicit its formula and write it on the black- 
board. Now, show a piece of ice, write ”ice” on the board and its 
formula, HjgO. Challenge the class to give the formula for water vapor. 

2. Elicit that chemically, ice, water, and water vapor are the same. All of 
them could be deccniposed into oaygen and hydrogen. 

3« Place an ice cube in several different sized containers. 

Ask, “Has the shape of the ice cube changed?" "Does it take xqo the same 
amount of space?" Lead the pi:q)ils to understand that ice is called a 
solid because it has a definite shape and takes up a definite amount of 
space. 

4. Pour a measured volume of water into one of the containers used in the 
ice demonstration. Pour it into another container, and measure the volume 
again. Elicit that the volume has stayed the same although the shape of 
the water has changed. Explain that water is called a liquid because its 
volume stays constant but its shape changes with the container. 

5. With a rubber band, attach a small balloon to a flask containing a little 
water. Heat the flask. Ifeve the class observe that the water ^lapor fills 
the balloon and takes the shape of the balloon and flask. Explain that if 
matter fills any space it can and takes the shape of the container it is a 
gas. 

6. Display various solids and liquids, and have the pupils identify them as 
such. Elicit names of gases they have already learned. 

T. Have the class identify iodine crystals as being solid. Carefully heat 
seme iodine in a test tiibe, and direct the class to observe the solid 
change to a gas and back to a solid. Iodine will be deposited near the 
mouth of the test tube. 



flask 

rubber band 
bunsen burner 
matches 

see Nos. 10, 11 
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8. Have the class fill in the chart on the WCtiKSHEET. 



9. Ask, "What type of change takes place when a solid hecomes liquid or 
gas?" Elicit that this must he a physical change because you start and 
end with the same chemical substance. 

10, Distribute trays of materials containing wood splint, chalk, magnesium 
ribbon, paper, scissors, mortar and pestle, copper wire, 

11, Direct the pupils to break a piece of wood, cut a strip of magnesium 
ribbon, tear a piece of paper, crush a piece of chalk, bend a copper 
wire. 



12. On the blackboard, develop a chart, such as, the following; and have the 
piQ)ils work on a similar chart on their worksheets. 



Start with 
piece of wood 

magnesium ribbon 

paper 

chalk 

copper wire 



PHYSICAL CHANGES 
What you did 
break it 

cut it 

tear it 
crush it 
bend it 



End with 

many smaller pieces of wood 

several smaller pieces of 
3iiagnesium 

smaller pieces of paper 
small pieces of chalk 
bent copper wire 



13, Elicit that these materials have been changed in size and shape but can 
still be recognized as being the same siibstance. Explain that these 
changes are called physical changes. 



l4. Contrast physical changes with chemical changes piipils have observed in 
the past. Develop a chart similar to the one for physical changes and 
have the pupils do likewise on their worksheets , Elicit that new materi 
were made. 



Start with 

limewater 
mercuric oxide 
water 



CHEMICAL CHMGES 



What was done 



End with 



blew carbon dioxide into it 
heated it 

pass electricity through it 



chalk 

mercury and oxygen 
oxygen and hydrogen 



15, Further show the difference between physical and chemical, changes by 
lifting a piece of magnesium ribbon and having the class examine the 
residue. Explain that this new material is called magnesium oxide. 
Have the class explain the reaction that occurred. 
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PUPIL WRKSHEET 



PROBUEM 13 . What are physical changes? 

PHYSICAL CHANGES 

Start vith What you did End with 



Start with 



CHEMICAL CHAETGES 

What was done End with 



QUESO?I01IS OX) ANSWER; 

1. In a __________ change you end with something new, hut in 

a change you end with the same siibstance. 

2 . BreaMng, tearing, cutting, Lending are all c hanges . 

3 . lahle salt can he broken oq) into sodium and chlorine. This is 
a _____________ change. 

4# The formula for water is . 

5* The foiraula for ice is . 

6 . The formula for water vapor is . 

7 . Water is a ^ ice is a ; water vapor 

is a . 

8 . Ice changing to water is a ____________ change. 
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PROBUEM 111-. WHAT IS THE DIETTREINCE BETWEEN A MimiRE AM A COMPOIMD? 



OUTCOMES: 

The parts of a mixture are not chemically combined, retain their original 
properties, and can he separated easily. 

The parts of a compound combine in definite, unvarying amounts. 

In a mixture, the amounts of the components can vary greatly. 

Compounds result from chemical changes. 



MATERIALS: 

See pupil worksheet. 
mOCEDDRE; 

1. Distribute trays of materials and PUPIL WORKSHEETS. 

2. Guide the class throu^ the procedures elaborating where necessary. 

3 . When the pupils make the compound more heat may he needed than can he 
supplied hy an alcohol burner. After they have begun to heat the test 
tube, call each group to the f7ont and help them complete the reaction 
using the hunsen burner. 

4. Answer questions on worksheet with class. 



PUPIL WORKSHEET 



PROELEM l4. What is the difference "between a mlxtiire and a compound? 



MATERIAIS; 

iron filings 
iron powder 
sulfur 

alcohol "biimer 



matches 
ring stand 
evaporating dish 
paper towels 



"balance 
test t\A)e 
test tube clanrp 



WHAT TO DO; 



Part A - Making a Mixture 

1. Look at the iron filings. Test them with the magnet. 

2 . Look at the sulfur. Hold the magnet to the sulfur. 

3 . 3Put some iron and sulfur in the evaporating dish. Mix them 
together. 

4. Separate the iron from the sulfur. 



Part B - Making a Compound 

1, Weigh 6 grams of iron powder and ^1* grams of sulfur. 

2* Mix them together on a piece of paper. 

3 . Put the mixture in a DRY test tiibe. 

4. Put the test tuibe in a clamp. Put the clamp on the ring stand. 

5 . Heat the test tube until you see it get red. Then heat it 
5-10 minutes more. 

6 . Put the test ti&e in a "beaker of cold water. This will "break the 
test tiflje. 

T. Look at the inside of the tube. Test it with a magnet. 



QUESTIOHS TO AHSWER: 

1. What color are the iron filings? 

2. Do the iron filings stick to the magnet? 

3 . What color is the sulfur? Does it stick to the magnet? 

5-. When we mix the iron and sulfur, the iron looks and 

the sulfur has a color. Tl:iey stay the same. 

5* Do you know how much iron is in the mixture? 

6 . Do you know how much sulfur is in the mixtwe? 

T. Did you have to wei^ the iron and sulfur to make a mixture? 

8 . Does the iron stick to the magnet after you mix the iron and sulfur? 

9 . Did you have to wei^ the iron and sulfur to form a compound? 

10. After you heat the mixture, do the iron and sulfur look as they did 
"before? 

11. After you heat the mixture, can you pull out the iron with a magnet? 

12 . A change made something new. The new su"bstance we 

made is called a „«.• 3 :t is made up of the 

elements . The formula for 

iron sulfide is . 



PROBLEM 15 . 



HOW CM A M33OTORE BE SEPARAM)? 



OUTCOMES; 

Some mixtures can Be separated By filtration. 

The parts of a mixture retain their original properties. 

Filtration is one step in the purification of water. 

MATERIALS: 

see pupil worksheet 
PROCEDURE: 

1. Elicit that in the last lesson the class separated a mixture of iron 
and s\£Lfur using a magnet. 

2. Distribute trays of materials to every two or three pupils. 

3* Direct the groups to make a mixture of salt and sand^ and examine the 
mixture with a hand lens. 

4 . Ea.iclt that Because this is a mixture, the sand and salt still look the 

same and could Be separated By sorting out the salt particles; the sand 

and salt were not weired carefully and were not chonically comBlned. 

5 . Challenge the class to suggest ways in which the mixture could Be separ 

ated. Lead them to suggest the use of water to dissolve the salt, and 

the use of a sieve to separate the salt water from the sand. Enco\xrage 
them to plan a method of separating the salt and water. 

6 . Distribute PUPIL WORKSHEETS. 

T. Have a student read each procedure and then, after the teacher demon- 
strates the required technique, have the class perform the operation. 

8 . After the pi:q)il activity, elicit that large particles could Be removed 
from our water supply By filtration. 

9 . Demonstrate the purification of water By filtration. 

Pour muddy water throu^ a funnel that is filled with fine and coarse 
sand, and fine and coarse gravel. 
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PUPIL WJBKBHEET 



PROBLEM 15 . Hew can a mlrbure Le separated? 



MA.TIERIALS; 

mixture of sand and salt 
Leaker 

alcohol htimer 
funnel 
stirring rod 
filter paper 

WHAT TO DO: 



tripod or ring stand and ring 

evaporating dish 

wire gauze 

tongs 

asbestos 

hand lens 



1. Add water to the mixture of salt and sand. 



2. Stir the mixture with the stirring rod. 



3 . Fold the filter paper. 

4. Wet the ftannel and put in the filter paper. 

5 . Put the funnel in the tripod or clamp. 

6. Put a clean evaporating dish “under the funnel. 

T* Pour a little of the mixture into the funnel. Don*t pour the mixtxire 
over the top of the filter paper. 

8. Separate the salt frem the sand. 

9 . Pour out most of the salt water. 



10. Heat the salt water that is left in the evaporating dish. 



11. Wait until the water is gone. Pick up the evaporating dish with the 
tongs and put it on the asbestos. THE EVAPOMTING DISH IS VERY HOT. 



QUESTIONS TO ANSWER: 

1. What were the parts of the mixture in this experiment? 

2. Why did you stir the mixture with water? 

3 • What happened when you heated the salt water? 

4. Why did the sand stay in the funnel? 



PROBLEM 16 . 



HOW CM WE GET DRUENG WATER FROM OHE SEA? 



OUTCOMES: 

A method of converting sea water to fresh water is needed in dry countries 
that don’t have sources of fresh water and hy ships at sea. 

Distillation is a method of removing salt from sea water. 

Distillation involves salt iiater being heated and the steam that is pro- 
duced being cooled and changed back to water. 

The water-cycle is a natural process that is very similar to distillation. 
Salt flats are produced in such areas as the Salt Lakes and the Dead Sea# 



MATERIALS: 



flask 

ring stands 

clamps 

ring 

wire gauze 
biansen burner 



matches 
condenser 
stoppers 
rubber tubing 
beakc^r 



PROCEDURE: 

1. Ask^ "Why can’t we drink sea water?" Elicit that it is too salty and 
that it makes a person very ill. 

2. Question the class about situations in which sea water must be converted 
into drinking water. Elicit such examples as ships at sea^ arid coun- 
tries, Guantanimo Bay military installation. 

3 . Have the class consider filtration as a means of separating the parti- 
cles, but lead them to reject it because particles of salt will go 
throu^ a filter. 

k. Discuss the method i?sed to separate the water from the salt in the last 
lesson. Have them, recall the food test for water, and lead the pucpils 
to suggest cooling steam as a means of recovering the water. 
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5. Construct a distillation apparatus as shown helow. Pass a condenser 
aroimd and have the pupils examine it; then direct them to draw the 
set-15) in their notebooks and label the parts. 




6. Tell the class that this process is called distillation. In the next 
lesr'on they will distill a mixture of water and table salt, but to 
demonstrate the process you will use a colored chemical in place of 
salt. 

7. Distill a mixture of copper sulfate and water, explaining what happens 
in each part. 

8. Discuss the water cycle and show how it is similar to the distillation 
process. Water is heated by the sun and is changed to a vapor. The 
vapor rises and is coded, and eventually falls back to earth, as rain. 

9* Have the class explain how salt flats developed in the Salt Lakes and 
Dead Sea areas. 



] 



i 

! O 

ERIC 



moBim IT. 



HDW IS A MEXTORE DISTILLED? 



OUTCOMES: 

Distillation is the res-ult of physical changes. 

MATERIALS: 

see poQ)il worksheet test tiabe rack 

silver nitrate solution test tubes 

salt solution - Make a salt solution of known composition by dissolving 

the salt in water and mixing thoroughly. Give the same 
volume to each group, and the groups will be able to com- 
pare their techniques and efficiency in separating the 
mixture. 



PROCEDURE; 

1. Explain that in this lesson the class will separate a salt water mixture. 
The groTjps will compete to see which one will collect the greatest amount 

of pure water. 

2. Distribute trays of materials and PUPIL WORKSHEETS. 

3. Show them again how the ^ass tube is inserted in the rubber stopper. 

As a safety precaution, cover the tube with a paper towel where you in- 
tend to grip it. 

4. Demonstrate how to arrange the distillation apparatus. 

5 . After you check the groups, caution them to stop heating the mixture be- 
fore it is dry. 

6. Have each group report the amount of llqiald collected. 

T. Make a concentrated table salt solution and add silver nitrate solution. 
Direct the class to observe the deep white color that is obtained. Ex- 
plain that if less salt were present, the color would not be as white. 

8. Pour the same amount of sample from each group into labeled test tubes. 
Set the test tubes in a rack at the front of the room. Add silver ni- 
trate solution to each of the samples. Have the class draw conclusions 
about the "purity" of the samples. 

9 . Have the class discuss the physical changes that occur during the dis- 
tillation process. 

10. Encourage the pupils to think of wajs in which they could have im- 
proved the purity of the water. Lesid them to conclude that a more ef- 
ficient cooling system would help. 



PUPIL WORKSHEET 



PROBLEM 17. 



MATERIALS: 

salt and water mixture 
nODter stopper and glass tube 
ring stand and test tube clamp 
ei^t-inch test tube 
alcohol hiimer 
six-inch test tube 
small graduated cylinder 
250 ml. heaker 
paper towels 
matches 

WHAT TO DO? 

1 . Put the 8 -inch test tube in the clamp. 

2 . Put 20 cc. of the salt and water mixture in the 8 -inch test tiibe. 

3. Put the rubber stopper in the mouth of the test tube. 

At the end of the glass tube put a small test tube to catch the water. 

5. HAVE YOUR TEACHER CHECK THE SET-UP. 

6. Plan how you will cool the steam. 

7 . Li^t the alcohol burner and begin to distill. DO NOT BOIL THE SALT 
WATER UNTIL THE TEST TUBE IS DRYI Let a few drops of salt water stay 
in the big tent tube. 

8. Find out how much water you distilled. Use the graduated cylinder. 
Give this "pure" water to your teacher. 

QUESTIONS TO ANSWER: 

1 . How much water did you get? ML. 



2. How did you cool the steam? 



3 • was used to see how much salt was left in the 

water. Was yo\ar sample pure? 

if. What did the long glass tube take the place of in the experiment you saw 
in the last lesson? 

What is distillation? 
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PROBLEM 18. 



HOW IS CHROMATOGglAPHr USED TO SEPARATE MIXTUREIS? 



OUTCOMES: 

Chrcma’bography is a method used to separate small amounts of substances 
in mixtures. 

Ink is a mixture of several chemicals • 

MAMIALS: 

see piH)il worksheets 

strips of filter paper (The paper should he long enough to reach from the 

hottle top to the hottcm of the glass Jar.) 

medicine droppers or solid glass rods 

washable black or other ink 

tape 

paper towels 

unknovm mixture (Make a mixture of one or more substances the pupils have 

tested. Label the test tubes with numbers and record the 
components.) 



PROCEIDURE; 

1. Elicit from the class that when a paper napkin is placed in a liquid, 
the liquid slowly rises and spreads. 

2. Explain that scientists discovered that if ‘different kinds of small 
particles are mixed in the liquid, they will travel along the paper at 
different speeds. Eventually the various substances will separate into 

bands. 

3 . Demonstrate and explain the technique of chroanatography . 

Fasten a strip of filter paper to a pencil with tape. P3Lace a drop of 
mixture to be separated at the bottom of the strip and allow it to dry. 
Pill the bottle with of water or alcohol solvent and place the pen- 
cil across the top of the bottle so that the lower end of the filter 
paper touches the solvent. Be sure that the spot of the mixture is 
close to, but not touching the solvent. Cover the bottle with paper 
toweling and allow the sepaaration to proceed. 

if. Distribute trays of materials and PUPIL WORKSHEETS. 



.1 



1 




ERIC 



PUPIL WORKSHEET? 



PROBLEM 18. How is chranatography used to separate mixtures? 

MATERIALS; 
ink 
water 
4 Lotties 
dropper 
alcohol 

WHAT TO 3X): 

1. Add a few drops of ink to a little water. Hold a strip of filter paper 
so the end reaches into the liquid. What happens? 

2. Separate a mixture of food colors. How did the strip of paper look? 

3. Place i inch of alcohol and i inch of water in a bottle. Add Wri^t*s 
stain and test with paper strip. What did you see? 

4. Find out what the unknown mixture contains. It can contain anything 
you have already tested. 

QUESTIONS TO ANSWER; 

1. What color or colors did you find in ink? 



strips of filter paper 
mixture of food colors 
Wrist’s stain 
unknown mixture 



2. What colors did you find in the mixture of food colors? 



3. What colors did you find in Wiri^t's stain? 



4. Your unknown mixture has the colors 

. What do you think it is? 



HOMEIWORK; 

Separate mixtures in your house using chrotmatography. In place of filter 
paper you can use white blotters or paper towels. 



mOfBim 19. WHAT ARE ACIDS? 



OUTCOMES: 

Acids turn TdIus litmus red. 

Many ccmmon sifbstances are acidic. 

Acids contain the element hydrogen. 

Acids react with metals to libeirate hydrogen 
MATERIAIS: 

see pupil worksheets 

To prepare dilute acids, add one part cone, acid to ten parts water. 
PROCEDURE: 

1. Tell the children they will he- working with acids today - hydrochloric, 

sulfuric and acetic acids. Have the children look up and give the for- 
mulas for each: HDl, H^SOij., HCgH^Og. 

f 

2. Have the children point out that each of these compounds contains hy- 
drogen. ThiE- is characteristic of all acids. 

3 . Distribute materials and worksheets and assist pupils with exercise. 

4. After materials have been collected, gather resxilts of acid tests; 
lemon, vinegar, grapefruit, tomato are cJOBoirples of acids. Ask the 
children to give a word to describe the taste. Acids taste sour. 

5 . Write characteristics of acids on the board as they are given by 
pupils. 

a. Acids are chemical cempounds. 

b. They contain the element hydrogen. 

c. They tast sour. 

d. They turn blue litmus red. 

e. They react with metals and liberate hydrogen. 





PUPIL WORKSHEET 



PROBLEM 19 . What are acids? 



MAaCERIALS: 



3 test tubes 

dilute hydrochloric acid 
dilute sulfuric acid 
dilute acetic acid 
glass plate 
glass stirring rod 



red and hlU'^^ litmus papers 

splints 

mossy zinc 

matches 

substances from, home to test for acidity 
paper towel 



mm TO DO: 

1. Wet the glass plate. Lay 3 piv^ces of hlue and 3 pieces of red litmus 
paper on it. 

2. Dip the stirring rod into the hydrochloric acid. Touch the rod to a 
piece of red and to a piece of "blue litmus. What happened? 

3. Wash the rod with water. Then test the sulfuric acid in the same way. 
What happened? 

i|-. Wash the rod again with water and test acetic acid. What happened? 

5 . Test lemon Juice, aspirin, vinegar or other substances you hrought 
from home with the red and the hlue litmus papers. Make a list of the 
substances and tell next to each what happened and whether or not the 
substance is acidic . 

6. Now place a small piece of mossy zinc into each of three test tdbes. 

T. Add hydrochloric acid to one test tube. Add sulfuric acid to the se- 
cond and acetic acid to the third tvibe. What do you see? 

8. Bring a burning splint to the mouth of each test tiibe. What happened? 
QUESTIONS TO ANSWER: 

1. What happened to red litmus paper when you put acid on it? 

2. What happened to hlue litmus paper when you put acid on it? 

3 . What happened when dilute acid was added to mossy zinc? 

How do you know which gas was formed? 



5* What other characteristics of acids do you know? 
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PROBLEM 20. 



WHAT ARE BASES? 



OUTCOMES: 

Bases turn red litmus ‘bliie. 

Bases feel slippery. 

Bases contain an OH or hydroxide group. 

MATERIAIS: 

see pttpll worksheet hunsen htimer 

test tubes 5^ solution of sodium hydroxi.de 

PROCEDURE: 

1. List the chemicals the children will test today - sodium hydroxide, 
potassium hydroxide and ammonium hydroxide. Have the children point 
out that each has hydroxide in its name. Now write the formulas for 
each - 

NaOH, KOH, HH3OH 

2. Identify these as belonging to a group of chemicals called bases. 

3 . Distribute materials and worksheets . 

h. When materials have been collected, tell the children that the follow- 
ing sTibstances are weak bases: human blood, baking soda, borax, milk 

of magnesia. Lye, lime water, washing soda and ammonia water are 
strong bases. 

5 * Demonstration: Bases dissolve wool but not cotton 

Boil a small sample of wool for three or four minutes in a 55^ solution 
of sodium hydroxide. Have the class observe that the wool is completely 
dissolved. 

Repeat using cotton, and have the class observe that the cotton did not 
dissolve. Elicit that this could be a wa:^ of testing a fabric for its 
wool content. 

6. Stmmiarize by listing characteristics of bases. 

T. Give children strips of litmus paper and have them test some toilet 
soaps at home. 



HJPn. W0RKSHE2ET 



PROBLEM 20. What are "bases? 



MATERIAIS; 



test tube 
sodium hydroxide 
potassium hydroxide 
ammonium hydroxide 



cottonseed oil 
glass plate 
stirring rod 

red and blue litmus paper 



WHAO? TO DO: 

1. Wet the glass plate. Put three pieces of red and three strips of blue 
litmus paper on it. 

2. Dip the stirring rod into the sodium hydroxide;. Touch the rod to a 
piece of red and to a piece of blue litmus paper. What happened? 

3. Wash the rod with water. 

4* Dip the stirring rod into potassium hydroxide and test it with litmus 
paper. What happened? 

5* Wash the rod and test the ammonium hydroxide with litmus paper. 

What happened? 

6. Rub a drop of sodium hydroxide between two of your fingers. WASH YOUR 
HAND AT ONCE. KEEP YOUR HANDS AWAY PROM YOUR EXES. How did it feel? 

7. Put one inch of water in a test tiibe. 

8. Add a few drops of cottonseed oil to the test tube. Shake the test 
thbe. Let the test tiibe stand for two minutes. What did you see? 

9. Add a few drops of sodium hydroxide to the same test tube. Shake the 
test tube. Let the test tibe stand for two minutes. What happened? 

QUESTIONS TO ANSWER: 

1. How do you use litmus paper to test for a base? 

2. Why do you think the oil and water mixed after sodium hydroxide was 
added? 

3. What are the formulas for sodium hydroxide potassium hydroxide 



and ammonium hydroxide^——? 

If. What ccimnon substances do you know of that are bases? 
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HiOHCa 21 



WHA3? HAPEEHS WHEM AM ACID AMD A BASE ABE MEXED? 



Ilk 



OUTCOMES: 

Neutralization is a process where an acid and a base combine to form a 
salt and water. 

Neutral solutions are neither acidic nor basic. 

MATOEIALS; 

phenolphthalein 
2 test tubes 

dilute sodium hydroxide - add 20 grams of solid sodium hydroxide to a 

liter of water 

dilute hydrochloric acid - add 1 part cone. HDl to 23 parts water 
see ptpil worksheet 

HROCEDURE: 

1. Elicit procedure for identifying an acid or a base. 

2. Now show a bottle of phenolphthalein to the class and explain that it 
is an indicator. Add a few drops to test tiibe containing dilute HCl. 
Add an eq.ual number of drops to dilute NaOH to note color reaction in 
base. 

3 . Distribute materials and worksheets . Caution pupils to wipe up spills 



and to rinse skin or clothes with water Inrmedlately. 
Write the equation on the board: 


NaOH + 


HCl 


^ NaCl + HgO 


ammonium 


hydrochloric 


sodium water 


hydroxide 


acid 


chloride 
(table salt) 



5. Review questions on worksheet. Emphasize that neutralization is a 
chemical change in which an acid and a base combine to form a salt 
and water. 

6. Display a variety of salts, such as, calcium chloride, ammonium di- 
chromate, sodium carbonate, sodium bicarbonate, copper sulfate. Ex- 
plain that these are salts and that salts are formed when acids and 
bases are mixed. 

NOOTB; NaCl is a neutral salt; others may be acidic or basic. These 
salts react with water to form an acid or a base. The process 
is called hydro3ysis and takes place when the salt of a strong 
acid and a weak base, or the salt of a weak acid and a strong 
base is added to water. 



PUPIL WORKSHEET 



PROBLEM 21. What happens when an acid and a Base are mixed? 



MATERIALS 



dilute sodium hydroxide 
dilute hydrochloric acid 
evaporating dish 
alcohol burner 
tripod 

medicine droppers 
hand lens 



phenolphthalein 

matches 

stirring rod 

graduated cylinder 

tongs 

asbestr.. 



WHAT TO DO: 

1. Put 10 ml. of sodium hydroxide in an evaporating dish. 

2. Add a few drops of phenolphthalein. 

3. Use a dropper and add hydrochloric acid drop by drop. Stir after you 
add each drop. Stop adding acid when one drop tatoes away the color. 
How many drops did you add? 

4. Heat the evaporating dish until all the water is gone. 

5* Pick up the dish with tongs. Let it cool on the asbestos. 

6. Look at what is left in the dish with a hand lens. What does it look 



QUESTIONS TO ANSWER: 

1. To what group of chemicals does sodium hydroxide belong? 

2. Why did the color of the phenolphthalein disappear when you added acid? 

3 . What kind ^''f change took place? 

if. Why do you think this process is called neutralization? 



like? 



- 45 



PROBLEM 22 . 



WHA.T ARE SOMEl PROPERTIES OP METAXS? 



OUTCOMES: 

Elements can be classified as metals or non-metals. 

We identify an element by its properties . 

Among the properties of metals ares 

a. silver-gray color (exceptions - gold^ copper) 

b. solid state (exception - mercury) 

c. shine or lustre 

MATERIALS; 

Periodic Table of the Elements 

see pupil worksheet 

NOTE; stopper and seal mercinry, phosphorus and iodine in separate 
test tubes. Caution piqplls that they are poisonous and 
dangerous to handle. Rest of elements should be placed in 
box for easy distribution. 

PROCEDURE: 

1. Review the definition of element . 

2. Distribute trays of materials and PUPIL WORKSHEETS. Caution the class 
not to open the sealed tubes. 

3. Tell the pupils that elements can be divided into two ma,in groins - 
metals and non-metals. Instruct the class to pick out the metals 
from the cigar box. 

if. Correct errors in classification and question the pupils as to their 
reasons for calling an item a metal. Explain that features by which 
we recognize a substance are called its properties. 

5* Have one student describe another student. Write the essential points 
of the description on the board. Explain that these couild be con- 
sidered his properties. The more we know about persons or things^ the 
easier it is to identify them. 

6. Display the Periodic Chart of the Elements. Ife.ve the pupils locate 
elements they know. Lead them to note that the metals are on the left 
side of the chart and that approximately 75?^ of the elements are classi- 
fied as metals. They should also realize that all metals except mercury 
are solids; yet, non-metals are either gases or solids at ordinary tem- 
peratures, except bromine which is a liqui^d. 

7» Direct the class to examine the sulfur, phosphorus, and iodine and note 
their dull appearances. Compare this with the shiny appearance of the 
metals. 

8, Elicit the colors of \rarious non-metals. Compare these with the silver- 

appearance of most metals. 

9. Review the properties of metals discussed in this lesson. 

10. Assign class t© suggest other properties of metals. 
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PUPIL WORKSHEET 



PROBLEM 22. What are some properties of metals? 



MATERIALS: 

copper 

altiminum 

iron 

tin 

lead 

zinc 

mercTny 

WHAT TO DO: 



sulfur 

iodine 

carbon 

phosphorijs 

sandpaper 



1. Write the names of all the metals on the chart in Colxmin 1. 

2. Look at each metal. Is it a solids liquid, or a gas? In 
Column 2 write SOLID or LIQUID or GAS next to each metal. 

3. Sandpaper each metal. Does it shine, or is it dull? In 
Column 3 write SHDilE or DULCi next to each metal. 

4^ Look at the color of each metal. Write the color in Column 4 
next to each metal. 



1 


2 


3 


4 


METAL 


SOLID,LIQUID,GAS 


SHDrr or DULL 


COLOR 



























































QUESTIONS TO ANSWER; 

1. Which metal is a liquid at ordinary temperatures? 

2. Why did you have to sandpaper the metals to see their lustre or shine? 

3. What is the most usual color for a metal? 



PROBLEM 23 



WHAT ARE SOME OTHER PROPERTIES OF MESTAIfi? 



OUTCOMES; 

Metals are good conductors of heat. 

Metals are good conductors of electricity. 

MATERIALS; 

2 test tubes povrSered sulfur ring stand and damps 

2 thermometers iron filings fcunsen hurner 

see pupil worksheet 



PROCEDURE; 

1. Pill one large test tube with iron filings and another tube with powdered 
sulfur. Insert thermometers into the top of contents of each tube. Take 
tein 5 ?erature readings "before and after heating each tube at the hottcm for 
an equal period of time. Compare the heat conductivities of the metal 
and non-metal. 

2. Recall other examples; Spoon getting hot, hot pot handle, etc. 

3 . Distrihute materials and worksheets . (3o <over questions . 



PUPIL WORKSHEET 

PROBLEM 23* What are some other properties of metals? 

MATERIALS; 

strips of copper, aluminum, iron, tin, lead, zinc, rubber, paper 
wood splint wires 2 1.5 volt batteries 

glass rod 2 alligator clips 3 "volt lamp in socket 

WHAT TO DO; 

1. Set up your equipment as in the diagram. 




2. Test the electrical conductivity of each siibstance given to you by putting 
it between the two alligator clips. 

3. Make a list of the materials you are testing. Next to the name, state if 
the li^t went on or not. In a third column, call it a conductor if it let 
electricity go throu^ or a non-conductor if it did not let electricity go 
throu^ it. 

QUESTIONS TO ANSWER; 

1. Why are metals used for making pots and pans? 

2. Which metals are most ccmmonly used for pots and pans? 

3 . Why are metals used for making electrical wires? 

4. Why is copper the most ccmmonly tised metal for electrical wires? 

5» Can you think of any properties of metals we ]mve not discussed? 

Hint; Metals can be made into wires and sheets . 

- 48 - 



PROBLEM 2k 



MAT ARE SOME CHEKECAL REACTIONS OF ITOALS? 



OUTCOMES: 

Metals combine ■with non-metals. 

More active me-tals replace less acti-ve metals In a ccm^ound. 

Metallic salts (compounds) may decorrrpose into me-fcals and non-metals. 

Metals may change places in reactions hetween their compounds. 

MATERIALS: 

silver nitrate solution 

sodium chloride (table salt) solution 

see ptpil •worksheet 

PROCEDURE: 

1. Recall the pupil activities in -which iron "was burned and in which iron 
and sulfur were heated. Have the class identify the me-fcal (iron) and 
non-metals (oxygen and sulfur) that took pax't in these chemical changes. 
Elicit that a metal combined with a non-metal. 

2. Recall the pupil activi-fcy in which mercuric oxide -was heated. Elicit 
that this compound decomposed into mercury (metal) and oxygen (non- 
metal) • 

3. Prepare clear solutions of sodium chloride and silver nitrate. 

Have the class identify these as compounds and write their formulas on 
the blackboard. Mix these chemicals and elicit that a chemical change 
has occurred as evidenced by the white precipitate. Complete the equa- 
tion on the blackboard as follows; 

A^03 + HaCl > NaE03 + AgCl 

silver sodium sodlm silver 

nitrate chloride nitrate chloride 

Have students identify the silver and sodium as being the me-fcalllc 
parts of the compounds^ and elicit that in this chemical change the 
metallic elements changed places, (if allowed to stand in the light 
the precipitate gets darker as silver salts are sensitive to li^t. 

It breaks down into silver and chlorine) . 

4. Distribute trays of materials and PUPIL WORKSHEETS. 





PUPIL WORKSHEIET 



PROBLEM 2k, What are same chemical reactions of metals? 

MA3MOALS: 

copper sulfate solution iron nail 

ferrous sulfate(iron sulfate) solution copper strip 

test ttibes sandpaper 

test tilbe rack silver nitrate 

PROCEDURES; 

1* Clean the iron nail and copper strip with sandpaper. 

2. Dip the iron nail into the copper sulfate solution. What happened to 
the nail? 

3. Dip the copper strip into the iron sulfate solution. What happened to 
the copper strip? 

4. Put a strip of copper in the silver nitrate. Wait three or four 
minutes. Look at the copper strip and the silver nitrate. DO NOT 
GET SILVER N1ERA.TE ON WR SKIN. IT BURNS. 

5* What happened? 

QUESTIOKS TO ANSWER; 

Using the following list of words, fill in the spaces. 

silver copper iron 

did did not “blue 

could could not silver 

1. The iron nail had _____________ on it. 

The iron took the place of the in the compound, copper sul- 

fate. 

2. Q?he copper have iron on it. The copper ________ 

take the place of the iron in the iron sulfate. 

3* This shows that the is more active than the 



4 . The ___________ took the place of the silver in the silver ni- 
trate and made the contents of the thbe turn a ______ color. This 

shows that __________ is more active than . 
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PROBIJEM 25. HOW ABE METHAIiS SEPARATED FROM gHEIR ORES? 

OUTCOMES; 

Ores are naturally occurring minerals from which the pure metals are 
extracted. 

Most metals are not found free in nature hut are chemically combined 
with other elements. 

Physical processes, such as, wet panning, flotation, magnetic separation 
are used to separate the ores from other earthy materials. 

Chemical changes are needed to separate the pure metals from the non- 
metallic parts of the ores. 

MATERIALS; 

ore samples - see 1. below 
PROCEDURE; 

1. Show sauiples of ores. Write their names and chemical formulas on the 
board. For exau^le; 



cuprite ~ copper oxide - Cu^O 

litharge - lead oxide - FbO 

hematite - iron oxide - Pe203 

bauxite - aluminum oxide « -A1203 

galena - lead sulfide - PbS 

cinnabar - mercuric siilflde - HgS 

iron pyrites - iron sulfide (fool*s gold) - PeS2 

smithsonite - zinc carbonate - ZnC03 

magnesium carbonate - MgC03 

lead carbonate - PbC03 



2. Point out that the ores are chemical compounds containing metals and 
non-metals. Hare children identify elements in the compounds named. 

3 1 Ejcplain that ores are found mixed with sand and other earthy materials 
and that by physical processes , the ores are separated from the other 
materials. Assign pvpils to do research on; 

a. wet panaaing 

b. magnetic separation 

c. separation by flotation 

4. Explain that when the ore has been extracted, it must now be treated 
chemically to remove the pure metal. 

5* Look at the list on the board. Have the children point out, for example, 
that the oxygen must be removed from the first four ores, etc. 

6. Distribute materials and j^ipll worksheets. 

T# Go over questions with class. 

8. Esgolain that other processes are used to separate metals from other com- 
pounds. Interested ptpils may be assigned task of reporting on the blast 
furnace, roasting sulfides or carbonates, etc. 

9* In preparation for the lext lesson do the following demonstration; 

Insert some clean steel wool in a cylinder. Clamp the cylinder to a ring 
stand, and lower it into a beaker of water so that its mouth is about 
below the surface of the water. Set ip another cylinder in the same man- 
ner except emit the steel wool. This cylinder will act as a control. 
NOTE; Clean the steel wool first by dipping it into dilute HNOo, rinsing 
it with water, and dipping it into dilute acetic acid. 
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PUPIL WORKSHEEO? 



PROBLEM 25 . How can we separate a metal from Its ore? 



MATERIALS: 

test tube 
ring stand 
test tulDe clamp 

rtibber stopper with ri^t angle 

alcohol burner 

limewater 



matches 

copper oxide (wire form) 

charcoal (powdered) 

balance 

beaker 

glass tube 



WHAT TO DO: 



1. Weigh out 2 grams of copper oxide and 5 grams of charcoal. 

2. Mix the copper oxide and charcoal on a paper. 

3 . Put the mixture in a test tube and clamp the test tube to the ring 
stand. 

4. Put the rubber stopper and glass tube into the test tube. 

5 . Put limewater in another test tiibe. 

6. Put the end of the glass tube into the limewater. 

T» Heat the copper oxide and charcoal carefully for 10 minutes. 

8. What happens to the limewater? 

9 . After 10 minutes take the burner away, and TAKE OUT THE STOPPER AHD 
GLASS TUBE. 



10. Let the test tube cool. Then erapty the mixture into a beaker. 

11. Rinse away the charcoal with water. What is left in the beaker? 
QUESTIONS TO ANSWER: 

1. What element is charcoal made of? 

2. Why did the limewater change color? 

3* Where did the carbon come from? 

4. Where did the oxygen come from? 

5 . What kind of change took place? 




•? 52 - 





PROBLEM 26. 



HOW CAN WE PROCECT MEJEALS FROM CORROSION? 



OUTCOMES: 

Mosi; me’bals react with gases in the atmosphere to form coiiipounds* 

They are coated with some material that protects them from the atmosphere. 

Electricity can he used to coat one metal with another. 

Electroplating involves a chemical change. 

MATERIALS: 

demonstration with steel wool set up in last lesson 

examples of corroded metals 

plated objects: nickel plated, chrome plated, etc. 

see pupil worksheet 

PROCEDURE; 

1. Inspect the steel wool from the demonstration set yesterday to see the 
nesting. 

2. Show other exaaples of corrosion; tarnished silver, corroded almir 
corroded copper. Note the differences in color and texture between piie 
and corroded metals . 

3 « Ask for other examples of corrosion they have noted and have them suggest 
ways of preventing it by: 

a. painting 

b. oiling or greasing 

c. plating as in galvanized steel 

4 . Pass around objects labeled "nickel plated", "chrome plated", etc. Eli- 
cit that plating is coating one metal with another. 

5 • Distribute materials and worksheets . 

6. Go over questions. Point out tliat metals don’t all corrode equally. 

Some, like iron, continue rusting throu^out the materials. Others, like 
aluminum stop when the entire surface is corroded and forms a protective 
coating. 

7 . Elicit importance of electroplating with examples. 
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FJP3X WDRKBHEEO 



PROBLEM 26. How can we protect metals frcm. corrosion? 



MATERIALS: 

2 carbon rods wire 

5^ solution of copper sulfate alligator clips 

2 dry-cells beaker 

teaspoon 

WHAT TO DO: 

1. Set vqo the apparatus as in the diagram. Follow the diagram carefully. 
Do not let the carbon rods touch each other. 




2. Raise your hand when you have finished setting up the eq.uipment so your 
teacher can check it. 

3 . Let it run for 5 minutes. Then look at the two rods. What happened? 

k. Take off the coated rod and connect the spoon instead. Place the spoon 
and the carbon rod into the copper sulfate solution. 

5 . Wait another 5 minutes. Then examine the spoon. What happened to it? 

6. Take the equipment apart and return it. 

QUESTIONS TO ANSWER: 

l. Where did the copper that coated the spoon come frcaa? 

2. What is the chemical formula for copper sulfate? 

3 . How do you know copper sxilfate is a compound? 

4. What broke tp the copper sulfate? 

5 . Why are some metals electroplated ? 



PROBLEM 27 . MA3? ARE SOME USES OF COMMON CHEMICAL COMPOOMBS FOUMD IN a?HB HOME? 
OUTCOMES; 

Many chemical cccipoimds are Imown to us under different names. 

Sodium hydroxide (lye) is important for the manufactiare of some soaps. 
Baking powder is a mixture of chemical compounds that produce carton 
dioxide for leavening. 



MATERIALS; 

sodim hydroxide 

20^ solution of sodium hydroxide 
commercial lye 
rdbhing alcohol 
olive oil or coconut oil 



evaporating dish 
hunsen ’biirner 

Leaker of saturated salt solution 

stin'ing rod 

ammonia water 

see pupil worksheet 



PROCEDURES: 



1. Display solid sodium hydroxide and a solution of sodiimi hydroxide. 
Tell the pupils that the common name for sodium hydroxide is lye. Write 
the chemical name, and formula, NaOH, on the hoard. Elicit that sodium 
hydr 03 d.de is a compound and, as the class learned previously, it is a 
very strong base. 

2. Demonstrate the preparation of soap. Use extreme caution in heating. 

Keep pi;pils away from prep table. 

Add 10 ml. of rubbing alcohol to two teaspoonfuls of olive oil or coconut 
oil in an evaporating dish. Add 5 ml. of the 205^ NaOH, and heat gently 
while stirring. After the odor of the alcohol has disappeared, pour the 
mixture into a beaker containing a warm saturated solution of salt (dis- 
solve as much salt in warm water as possible) • Stir this mixture for one 
minute, and allow it to settle. The soap collects at the top and may be 
ladled off. Make suds by shaking a s m a ll amount of the soap with some 
water in a test tube. 

3. Write on the board; Pat + Lye Soap + Glycerine 

Tell the pupils that the salt water helped separate the soap from the 
glycerine. 

K Display a commercial drain-cleaner. Tell the pi^ils that it contains lye 
in solid form, and that it unclogs drains by acting on the grease as 
^jodium hydroxide acted on the fat. Note the POISON label. 

5 . Display a bottle of commercial household ammonia. Elicit that this has 
the same smell as the base, ammonium hydroxide, and is in fact the same 
cliemlcal. Have the class suggest reasons for its being used in the home 
(i,e. a base breaks up oil particles) 

6. Distribute materials and worksheets . 
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PUPIL WORKSHEET 



PROBLEM 27. How is baking powder made and used? 



MATERIALS; 



cream of tartar 
baking soda 
cornstarch 
beaker 
splint 



test tribes 
lime water 
flour 

one-hole rubber stopper 
with glass tube 



rubber tube 
teaspoon 
alcohol burner 
matches 



WHAT TO DO; 

1. In a dry beaker mix one teaspoon of baking soda, one teaspoon of cream 
of tartar and one teaspoon of starch « 

2. Put mixture in a dry test tube. Stopper with the one-holed stopper to 
which is attached a rubber tube. 

3. Insert the free end of the rubber tube into a test tube containing lime 
water. What happened? 

4. Now add a little water to the mixture and see if anything happens to the 
lime water. 

5. What did you see? 

6. In another dry beaker mix one teaspoon baking soda, two teaspoons cream 
of tartar and one teaspoon starch. 

7. Add one teaspoon flour and some water to make a dry paste. 

8. Put a small ball of this inixture (a dou^) into a large spoon and warm 
gently over the alcohol lamp. 

9# What happens to the dou^? 

QUESTIONS TO ANSWER; 

1. What gas was made? 

2. How do these bubbles of gas help make baked foods? 

3 . What are the chemical name and the formula for baking soda? 

4. What is in baking powder? 

5 . Do you know any other caramon chemicals used at home? 



PHOBLEM 28 



WHAT ARE SOME COMMON MAN-MADE MATERIALS: 



OUTCOMES: 



Many materials we use in our daily DLives are the results of chemical 
research. 



1. Point to different objects in the room and have the class identify 
the man^^made materials found in them. For example^ plastics^ paper 
products , painted materials , alloys were creations of the laboratory. 

2. Encourage them to think of personal materials and products they use 
daily, swh as, shaving cream, deodorants, cold cream, hair prepara- 
tions, etc. Point out that many of these were marketed only re- 
cently. 

3» Tell the class to watch you carefully to try to discover what ma- 
terial you are making. Demonstrate the preparation of a plastic. 

Simultaneously pour 100 ml. of a saturated solution of analine hy- 
drochloride and 100 ml. of formaldehyde solution (formalin) into 
a kOO ml. beaker. Stir with a glass rod. Pour the thick dark brown 
substance into a mold. 

h. Have the class identify the substance as a plastic. Tell them the 
names of the compounds you used and elicit that a chemical change 
had produced a new product. 

5* Distribute materials and worksheets. 



MATERIALS: 



^0 ml. beaker 
analine hydrochloride 
k(yf) formaldehyde 



glass rod 
graduate cylinder 
see pupil worksheet 



PROCEDURE: 
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PUPIL WORKSHEET 



PFOBLEM 28. How can we prepare cold cream? 



MATERIALS: 

ammonium stearate 
clear mineral oil 
balance 



beaker 
stirring rod 
perfume or cologne 



WHAT TO DO: 

!• Weigh 300 grams of ammonium stearate. 

Weigh 30 grams of mineral oil. 

2. Mix the ammonium stearate and mineral, oil. 

Add perfume. 

3 * Using a man’s fragrance can make this a type of shaving cream. 



QUESTIONS TO ANSWER: 

1. How do you loiow that cold cream (or shaving cream) is a mixture and 
not a compound? 



2 . How many other kinds of things can you think of that are made throu^ 
chemistry? 



er|c 
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EROBLM 29 . 



HDW ARE PAINTS MADE? 



OiraCOMES: 

Paint is a mixture of colored pigment, oil and a dryer. 

Pigments can be made by simple chemical reactions. 

Dryers are chemicals that speed up the rate of drying. 

MATERIALS; see pupil work sheeit 

PROCEDURE; 

1. Eaplain that paint can be made by combining a colored chemical with oil, 
and that sometimes another chemical called a dryer is added. 

2. Distribute materials and worksheets to each group of two or tliree p\ 5 >lls. 

3 . Go over questions. Ihrphasize the fact that paints are mixtures. 



PUPIL WORKSHEET 

PROBLEM 29* How are paints made? 

MATERIALS; 

carbon black 
ammonium dichromate 
alcohol 
turpentine 
linseed oil 

WHAT TO DO; 

1. Make a small hill of ammonium dichromate on the asbestos. Put six drops 
of alcohol on top. 

2. Carefully light the alcohol with a match. 

3. Put the green courpound you made into the mortar with a few drops of lin- 
seed oil. 

4. Grind and mix the green pigment with the ?s.inseed oil. Add a little tur- 
pentine to make the paint thinner. 

5* Paint the letter A on a piece of wood# 

6. Add a little dryer to the paint. Paint the letter B on a new piece of 
wood. 

T# Paint another piece of wood with plain linseed oil. 

8. Put some carbon black in a clean mortar. Add linseed oil and grind it 
with the carbon black. 

9 . Add a little dryer and thin the paint with tiirpentine. Paint another 
piece of wood. 

10. Set all the pieces aside. Check them at the end of the lesson. 

QUESTIONS TO ANSWER; 

1. What are the materials that go into making paint? 

2. What reasons can you think of for painting things? 

3 . Next to a physical change write the letter P. Next to a chemical change 

write the letter C on the line. "" 

Kind of Change 

a. Bum ammonium dichrcmate 

b. Add linseed oil to pigment 

c. Mix turpentine and paint 

d. Grind the green pigment 
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dryer 

matches 

asbestos 

dropper 



spatula 

mortar and pestle 
wood 

paint brush 



o 



PROBLEM 30. HOW DOES A FIRE EX3IINGUISHEIR PUT OUT FIRES? 



OUTCOMES: 



Burning is the rapid combination of a substance with oxygen. 

For a substance to hum it must have a sufficient sicpply of air and a 
high eno\;i^ kindling tenrperature. 

Carhon dioxide is a heavy gas that does not support combustion. 



1. Demonstrate that air is needed for a siibstance to hum. 

Li^t two candles and simultaneously place a large jar over one and a 
small jar over the other. When the candles go out, elicit that the can- 
dles needed air (oxygen) to hum and that they went out when the air 
supply was used up. The candle with the larger air simply was able to 
hum for a longer period of time. 

2. Demonstrate that a material must he hot enou^ before it begins to hum. 

Bring a lifted matt.h near a thick piece of wood. Elicit tl:iat the wood 
does not catch on fire because it is not hot enough. Explain that a 
substance must reach a certain tenperature before it begins to burn, 
and that this temperature is called its kindling tenrperature. 

3. Recall that in past lessons they burned hydrogen and iron. Elicit that 
in both cases the chemical change that occurred involved the ccmibina- 
tion of a siibstance with oxygen. Explain that this is the definition 
of burning used by scientists - the rapid chemical combination of a sub- 
stance with oxygen. 

i|-. Ask the class, ”Kow that you know what a fire needs to bum, how can you 
lase this information to put out a fire?" Elicit that cutting off the 
air siqoply or cooling the fire will put the fire out. Point out that re- 
moving the fuel will also put out the fire. 

5# Demonstrate that carbon dioxide can be made by adding dilute sulfuric eeid 
to sodium bocarbonate (baking soda) * 

Use a flask with a one-holed stopper and a glass tube. Connect a lubber 
tube and place it in l±m water. Elicit that the lime water turns milky 
because the gas that is generated is carbon dioxide* SEE FIGURE. Explain 
that these are the two chemicals used in soda-acid fire extinguishers. 

Pour carbon dioxide gas over a burning candle. Place a burning splint in 
a second bottle of carbon dioxide. Elicit that the carbon dioxide does 
not buim. It is also a heavy ga$, therefore it can be poured. 



MATERIALS: 



2 candles flask 

large jar one-holed stopper with tube 

small jar rubber tube 

matches wooden splint 

wood 



dilute sulfuric acid 
sodium bicarbonate 
* limewater 

tank of carbon dioxide 
2 test tubes 



PROCEDURE 



60 



6. DistrilDute trays of materials and pupil worksheets. 

T« Designate a safe place where the p’iq>ils can test their extinguishers 



PUPIL WORKSHEIET 



PROBLEM 30. How can we make a carhon dioxide fire extinguisher? 



MATERIALS; 



sodium hicarhonate 
ketchup hottle 

"bottle cap with hole in center 

vinegar 

"beaker 



stirring rod 
small test tube 
string 
wash hasin 



10IAT TO DO; 

1. Mix three teaspoonfuls of sodium hicarhonate with seme water in a heaker. 

2. Pill one-half of the ketchi^ hottle with the mixture. 

3. Pill the small test tube almost to the top with vinegar. The vinegar 
is taking the place of the sulfuric acid. 

4 . Carefully lower the small test tube into the hottle without spilling any 
vinegar. Screw the cap on the "bottle ti^tly. 

5 . Start a small fire with paper in a wash hasin after you check with your 
teacher. 

6. Turn the hottle over and point it to the fire. What happened? 

QUESTIONS TO ANSWER; 

1. What was formed when sodium hicarhonate and vinegar were mixed? 

2. What kind of change took place? 

3. What two properties of carhon dioxide make it good for putting out fires? 

4 . What are the three things necessary for burning to take place? 

5. What principle is used in putting out any fire? 
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PROBLEM 31* 



HOW IS A PHD0XX3RAPH MADE? 



OUTCOMES! 



Sil-ver salts which axe sensitiw to light axe used ^ 

A developer is used to hring about a rapid change of ® T? . 

Itoo mates the contrasts in the photograph permanent hy dissolving the 

sll'vier salts. 



M/VTERIAIS: 
k trays 
key 

pictures and negati'ves 



developer 

vater 

hypo 



sodiami chloride 
silver nitrate 
2 test tiibes 



procedure* 

1. a small amount of sodium chloride solution to a solution of siJ^ror 
nitmt^our the contents into 2 test tiibes. Place one tube in the 
dark and expose the other one to a strong li^t. 

2. Recall from an earlier lesson that silver chloride formed^d that 
•was changed hy li^t. The dark material formed was silver. 

the more li^t that strikes the salt, the more silver is formed and t e 

darker the contents. 

3 . the tiibe tept in the dark. How e^ose it to U^t and add a 
little developer solution to see the immediate darkening. 

k T?Ynin.*in that *Dliotographic paper is made hy coating paper with some of 
K^^-senS is mde hy coating a celluloid 

hase with a gelatin emulsion of salts. 

5. Have the ptpils examine some pictures to see light and dark areas. Recall 
that dark areas were exposed to most li^t. 

6. Examine some negatives. Potot ^t that J-i^t and da rk ^ ete 

fWhen fi3m was exposed, white object reflected much light so riim gou our*.. 
aSk o“e^ ^ectk less li^t, film is not exposed much.) 

7 Use a slow nrinbing paper, such as Velite, in a darkened classroom, tove 
the pupils place keys or other object on the paper and expose to li^ . 

8. Demonstrate developing pictures and tell watS!®° 

next time. In each of four trays place respectively: developer, waver, 

with a few drops of acetic acid, hypo fixer, water. 

a. Agitate print in develc3per until image a^ears. 
h. Dip into water in second tray (stop hath). 

c. Place in hypo or fixer and agitate occasionally for 10 minutes. 

(This dissolves rest of silver salts.) 

d. Place in fresh water for 15 minutes or more to wash off aH 
chemicals. (Change water often.) 

9. Review process of e 3 ®osing and developing prints. (PilmB ®=^® s 

^ seteSi^rilght ted ote only be developed in a photographic dark room.) 

10. Assign p\®ils to bring in negatives for next lesson. 

(Tomorrow distribute materials and worksheets as soon as class enters 

classrocm.) ^ 52 - 



PUPIL WORKSHEET 



PROBLEM 31* How is a photograph made? 



MATERIALS 



4 trays 
3 tongs 
negatives 



developer 

water 

hypo 



Velite paper 
glass plate 
light source 



WHAT TO DO: 

1. Set up 4 trays as your teacher did last lesson - developer, water with 
a few drops of acetic acid, hypo, plain water. 

2. Take one piece of paper out of the envelope. Place a negative over the 
paper, then the glass plate. 

3. Expose them to a Bright ll^t for a slow count of ten. 

4 . Drop the paper into the developer. Holding it with the tongs shake it 
until the image appears. Then drop it into the water. 

5. Pick picture up Immediately with second pair of tongs. 

Do this quickly as paper is still able to change color. 

6. Drop picture into hypo or fixer. Use third pair of tongs to shake pic- 
ture. Leave picture in hypo at least 10 minutes Before you put it into 
the last tray. 

7. Make another print. Change the length of time that you let the li^t 
shine on the paper and negative. 

8. You may leave several pictures in the hypo at the same time. Do not 
let any of the hypo get into the developer or the developer won't work. 

QUESTIONS TO ANSWER: 

1. Why are silver salts used for photographs? 



2. What does the developer do? 



3* Why does a film Became a "negative"? 



4 . How does the "negative" make a "positive" picture? 



What is the purpose of the hypo? 



5 . 



HIOBLEM 1. 



WHAT IS MCracm? 



OUTCOMES; 

Electricity is composed of very tiny particles which can move and produce 
heat. 

Matter is electrical in nature. 

a huild-up or collection of electricity is known as static electricity. 
MATERIALS; 

Tesla coll 

see pi:g?il worksheet 

PROCEDURE; 

1. Motivate "by asking, “Has anyone ever seen electricity?" 

2. Demonstmte a Tesla coil hy doing the following; 

a. Draw a small circle on a piece of paper and send a spark from 
the Tesla coll throu^ the center of the circle. Pass the paper 
around and let the pupils observe the small holes. 

h. Concentrate the spark on a second piece of paper until it 
either scorches or catches fire. 

3. Elicit ea^lanations from the class. Point out that the Tesla coil 
produces high freq.uency alternating current and that particles are 
given off which produce heat when they move. 

if. Distribute pupil worksheets. Read the list of materials with the 
class before distributing materials. 

5. Distribute materials. Cix'culate while pupils are working, making 
suggestions and giving help. 

6. Go over results of pupil activity and review answers to questions. 

T. Sunmarize lesson by eliciting the outcomes. 
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PUPIL WORKSHEET 



PROBLEM 1. What is electricity? 

MATERIALS: 

rubber rod silk cloth 

glass rod fur strip 

plastic pen 

WHAT TO DO: 

1. Touch a small piece of paper (f inch square) with a ^ss rod, rubber 
rod, or plastic pen. 

2. Rub each of the rods or the pen with the silk cloth. Then touch each 
one to the paper. Write on the chart below what happened. 

3. Riib each thing with the fur strip. What happened? 

4. Rub the glass and rubber rods together. 



THINGS RIBBED AND TOUCHED TO PAPER 


WHAT HAPPENED? 


rubber rod and silk 




glass rod and silk 




plastic pen and silk 




nbber rod and fur 




glass rod and fur 




plastic pen and fur 




rubber rod and glass rod 





QUESTIONS TO ANSWER: 

1. When did the glass rod, rubber rod, and pen attract the pieces of paper? 

2. Which types of materials must be rubbed together to produce an attrac- 
tion? 

3. When have you noticed electricity attracting something or snapping? 

4. Why do you think that nibbing the rod or pen made it attract the paper? 
5# What does this tell vis about how matter is made? 
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PR0BLE=v4 2. 



WHAT IS mm BY M ELECTRIC CURRENT? 



OUTCOMES: 

An electric current is a movement of electricity throu^ a substance. 
Current electricity continues to flow under the right conditions while 
a discharge due to a h\aild up of static electricity occurs once. 



mTERlAIB: 

see pupil worlssheet 



PROCEDURE: 



1 . 



Bescrihe a person walking along a thick carpet, 
door knoh and gets a shock. He places his hand 
nothing happens. 



He touches a metal 
on the knoh again and 



2. Ellolt explanations frcm the class to hring facts ^ ^ 

static electricity had heen huilt Tip and that there was a sudden dis 

charge when the person touched the knoh . 



Distribute materials an,d worksheets . 

Be sure pupils wind wires in correct direction around screws . 



4. When pttpils have ccupleted the exercise and have returned materials, 
go over ansii’ers to questions. 



5. Recall the person walking on the carpet to point 
single discharge. Have ptpils point out that in 
electricity continues to flow as long as we keep 



out that there was a 
today's lesson the 
the equipment connected. 
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PUPIL WORKSHEET 



PROBLEM 2* What is meant "by an electric current? 

MATERIALS; 

one dry cell 

three one-foot strips of vire (hare at both ends) 
minature laairp hulh and socket 
salt solution in 100 ml. heaker 

WHAT TO DO; 

1. Look at your dry ceU. 

What do you notice on tcxp of the dry cell? 

One of these terminals is called the ^terminal and 

the other is the terminal. 

2. Connect one wire strip to each terminal of the battery and then to the 
laaip socket. What happens? 

3. Disconnect one wire. What happens? 

k. Set iQ) your equipment as shown in the diagram. 









QUESTIONS TO ANSWER; 

1. What happened when you set the equipment in the diagram? 

2. Why did the li^t go on? 



3. How is the electricity in today* s lesson different from the electricity 
we made yesterday? 



— •* 





PROBLEM 3 * 



WHAT IS MEIAUT BY M ELEiCTRIC CIRCUIT? 



OUTCOMES: 

In ordsr 110 fXow ^ cloc'brici’ty Must follow s* dofinits path# 
Tb .6 path must he coniplete or the current will not flow* 



MATERIAXS: 

dry cell 

one foot strip of insulated wire 
see pupil worksheet 



PROCEDURE; 

1. Recall yesterday’s lesson where pupils learned that a current was a con- 
tinuous flow of electricity. 

2* Elicit that an electric source and a path are needed. Introduce the^ 
word "circuit" and explain that this is the name given to the electrical 

path. 

3 • Distribute Materials and worksheets . 

Pupils are to leam to follow the diagram. Be sure they hook dry 
cells in series, i.e., plus to minus. 

4 . Show the students what is meant hy a short circuit hy placing a wire 
across the two terminals of a dry cell* A student can cautiously touch 
the wire to feel the heat generated. 

NOTE: Don’t leave the dry cell short-circuited for more than 30 

seconds . 

5 . Summarize hy pointing out that the path must he complete or the current 
will not flow and that switches are devices \ised to close or complete a 
circuit. 
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PUPIL WORKSHEET 



PROBLEM 3 . What is meant hy an electric circuit? 

MA.TERIAIS: 

two dry cells knife switch screwclri-ver 

■bell push button switch wires 

WHA.T TO DO: 

1. Set OQ) the dry cells and, hell as shown in the diagram. 




Why d.oesn*t -fche hell ring? . 

2. Touch the ends of the wire together. 

What happens? 

3. Attach first the knife switch, and then the push button. Try each in 

the circuit. 

QUESTIONS TO ANSWER: 

1. What is the purpose of knife switches and. push buttons? 

2. What is the purpose of the dry cells? 

3. What is a circuit? 

4 . Why is a "short circuit" dangerous? 




o 



PROBLEM if. 



HOW DO we; draw an electric circuit? 



OUTCOMES; 

To make things sluiple, electricians use symbols when drawing electrical 
circuits . 

MATEIRIAIS; 

dry cells 3 lengths of wire 

miniature lanip and socket wiring diagram from 

knife switch a radio or TV 

ITiOCEDURES; 

1. Set up three dry cells in series, connected to a knife-switch and a 
miniature lamp, 

2, Have the pi^ils draw the set-up at their seats. 

3» On the chalkhoard draw the set-up using a schematic. 




4. Have the students conclude that the schematic is the easier diagram to 
draw. Explain that this type of drawing is called a "schematic." 

5. Explain the symbols by showing how they relate to the actual item. 

NOTE: An old diy cell which has been cut open will show the long 

and short terminals of the power source schematic. 

6. Draw some other symbols, and show an actual wiring diagram from a radio 
or TV. 



Bell 





connected wires 



push button Q wires crossing but 

' not connected 

7* Give the children practice at '‘reading" schematics duplicated in ad- 
vance or drawn on the board. 




PROBLEM 5 



WHAT ARE ELECTRICAL INSULATORS AND CONDUCTORS? 



OUTCOMES: 

Materials which carry an electric current are called conductors. 

Materials which do not carry an electric c\irrent are called insulators. 

Metals are good conductors of electricity. 

MATERIALS: 

see pupil worksheet 

(Metal strips should all he same size^ that of a glass slide.) 

PROCEDURE: 

1. Recall lesson from chemistry unit in which electrical conductivity of 
metals is established. 

2. Distribute materials and worksheets . 

3* Review questions. 

4. Show various pieces of electrical equipment to note conductors and in- 
sulators; li^t bulb, plug, lamp socket, etc. 

5« Together with the class, set up a set of safety niLes: 

a. Never touch an electrical device that is in use when you are wet. 

b. Never let electrical appliances get wet. 

c. Be sure all electrical wiring is free of breaks. 

d. Any others that are suggested by pi:q>ils. 

6. Be sure children are fully aware of fact that ImipTare water (water is 
usually impure.) is a conductor of electricity and that the body*s main 
protection is the skin. If the skin is wet, it offers little protection. 
Remind them, too, that ordinary house current can kill a person. 
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PROBLEM 5* What are electrical conductors and insulators? 

MATERIALS: 

2 dry cells 3 volt lamp in socket 

wires glass slide 

galvanometer electrician* s tape (to test) 

2 alligator clips strips of copper, aluminum, zinc, iron, 

rubber 



WHAT TO DO: 

1, Set up the equipment as you did in Chemistry, Problem 23, except that 
you will use a galvanometer in addition to a lamp in the circuit. 

2, Test each strip of material by clipping it between the two clips. 
Break the circuit quickly so you don*t rvai the dry cells down. 

3, Pill in the chart below. Write down the best and the poorest metal 
conductors . 



CONDUCTOR 


NON-CONDUCTOR 



























QUESTIONS TO ANSWER: 

1. What is another name for a non-condiictor? 

2. Why are bell buttons and wall switches made of plastic? 

3. Do you think air is an insulator or a conductor? 

4. How many other materials do you kaow of that are Insulators? 

5. What is the purpose of Instilators? 

6. In the human body a conductor or an insulator? 
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PROBLEM 6. 



HDW DOES ELECTRICm PRODUCE HEIA.T? 



OUTCOMES; 

Heat is produced when electricity flows through a suibstance* 

The amount of heat produced depends on the amount of current^ the 
thicikness of the wire and the material of which the conductor is made. 

MATERIAIS; 

see pupil worksheet 

PROCBEURE; 

1. Review results of yesterday's lesson to recall that metal.s are not T 
equally good conductors. 

2 • Distribute materials and worksheets . 

3* Show the heating elements in an iron, toaster, heater, etc. E3q)lain 
the nichrome wire is generally used in these appliances. 

4. Introduce the term "resistance” and explain that nichrome hj?,s more 
than 50 times the resistance of similar sized copper wires. 

5* Explain or demonstrate that when wires made of the same materials Eire 
tested we find; 

a. The longer the wire, the more heat is made. 

b. The thinner the wire, the more heat is made. 

6. Summarize; 

a. Heat is produced when electricity flows throu^ a substance. 

b. The more electricity that flows throu^ a wire, the more heat 
is produced. 

c. Some substances have higher resistance, that is, they don't 
let electricity go throu^ easily, so they produce more heat. 
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PUPIL WORKSHEET 



PROBLEM 6 , How does electricity produce heat? 



mTERIALS; 

1 thermometer 

12-inch piece of hare copper wire 
12-inch piece of hare nlchrcme wire 



insulated wire 

3 dry cells 

li^t hulh in socket 



WHAT TO DO; 

!• Make a circuit using one dry cell, insulated wire, li^t hulh in 
socket, and the piece of hare copper wire. Leave one wire loose. 

2. Carefully wrap 3 turns of the hare wire around the hulh of the 
thermometer. Complete the circuit. Wait 10 Seconds. Read the 
temperature and disconnect the wire. What is the temperature? 

3 . Now place the hare nichreme -vrire in the circuit in place of the 
hare copper wire. What is the temperature? 

h* Wow place the hare copper wire hack in the circuit. Add two more 
dry cells and again check the temperature in 10 seconds. What is 
the temperature? 

QUESTIONS TO ANSWER: 

1. Which wire made the most heat? 



2. When did the copper wire get hotter, with one dry cell or with 
three? 



3 . What two things did you find that made a difference in the amount 
of heat made hy electricity? 



momm 7 . why abe toes placed in a circuit? 



OUTCOMES; 

Puses are safety devices placed in a circuit to prevent wires from over- 
heating and creating a fire, 

MATERIAIS: 

power pack 
knife switch 
miniature lamp and hulb 

PROCEDURE; 

1. Review the previous lesson by asking, *'What happens when electricity 
passes through a wire?" 

Then ask, "What happens as we increase the amount of electricity pass- 
ing throu^ the wire?" 

2. Have a student gradually Increase the amount of current flowing through 
a piece of fuse wire inserted into a circuit with a lamp# Increase the 
current until the wire melts. Explain that we use the term "over- 
loaded" to describe a circuit that has too much current flowing through 
it. Have children understand that fuse wire is especially made to melt 
when a certain temperature is reached. 

3 . Pass around fuses (plug and cartridge type) and have the pupils read 
the ampere numbers and describe the thickness of the metal in the fuse. 
RoDaind them that each allows a certain amount of electricity to flow 
through# When more than that flows through the wire, the temperature 
rises and the wire melts. 

4. Place a 10-amp fuse in a circuit as shown in diagram. 



NOTE; The fuse can be placed in a lamp socket. 

Have a pupil complete the circuit. Open the circuit and replace 
the XO-aup fuse with a low-rated fuse or 0.1 or 0.5 amps. Have 
another pipil ccxnplete the circuit. (The wire should melt.) Ex- 
plain that when the fuse wire melts we say the circuit has "blown". 

j» Discuss, "Why are fuses made with different ratings?" 

6. Demonstrate how a fuse is replaced. 

7# Explain how circuit breakers are used in place of fuses. 

8. As a summary ask, "Why is it dangerous to replace a 10-amp fuse with a 
20-amp fuse?" 





several lengths of wire 
various 'wypes of fuses 
fuse wires 



PROBLEM 8 



HDW CM WE CHEiCK AHD REIWIREl A PLUG? 



OUTCOMES: 

To develop the sMUs needed to make simple electrical repairs. 

MA.MIALS; 

Plug and frayed wire see pupil worksheet 

two lengths of doiible strand electric cord 

PROCEDURE? 

1. Show the class a plug and wire where the wire is frayed. 

2. Have the students point out that this would he dangerous because: 

a. A person could touch the hare wires, 
h. A short-circuit is possible. 

3. Distribute materials and pvpil worksheets. Assist pupils and check work. 



PUPIL WORKSHEJET 

PROBLEM 8. How can we check and rewire a plug? 

MATERIALS; 

plug 3 lengths of douible strand 

some electrical tape electral cord 

screwdriver 

WHAT TO DO; 

1. Wire a plug hy following the steps helow; 

a. Divide one douible strand electrical cord into two parts 
for a length of approximately two Inches. 

h. Bare the ends of each strand of wire for about 
one-half inch. 

c. Wrap all the wire strands around the screws. 

d. The hare wires must not touch each other. WHY? 

e. The wires should he wrapped around the screw in the same direction 
as the screw is turned to tl^ten it. 

2. Splice two lengths of cord together hy the following steps; 

a. Divide each length of doxible strand electrical cord into two 
parts for a length of approximately two inches and remove the in- 
sulation from these ends. 

h. Leave one strand long and cut the other strand down to one inch. 
(See diagram). 




c. Twist the long strand of cord A together with the short strand of 
cord B. Twist the short strand of cord A together with the long 
strand of cord B. 

d. Wrap tape around each strand separately. WHI? 

e. Now wrap the two strands of insulted wire together. 

CA'CTION; NEVER cut or work on any wire or plug which is connected 
to an electrical source. 



PROBLEM 9 . HOW IS ELECORICITY MEASURED? 



OUOJCOMES: 



Seireral devices can "be used to measure electricity. 
Voltmeters measure voltage or electrical pressure. 
Ammeters measure aaiperes or amount of electricity flowing. 



MATERIALS; 



ammeter 

voltmeter 

picture of watt-hour meter 



hathrocm scale 
quart container 
see pupil worksheet 



PROCEDURE; 



1. Pour or collect water in a quart container so it takes 10 seconds to 
fill the container. Explain that since it took 10 seconds to fill the 
quart container, the rate or amount of flow is 1 quart per 10 seconds. 

2. Show an ammeter and e:iq)lain that this meter measures the rate of flow 
of electrons or the electric current in amperes* 

3 . Press against a scale to show that a force or push against an object 
can he measured. Explain that the amount of push against something 
is called pressure. 

i|-* Show a voltmeter and explain that this meter measures the force or 
pressure driving the electrons around the circuit. 

5 . Distribute materials and worksheets . 

6. Explain that the home watt-hour meters measure the amoiant of electric- 
ity we use during a certain period of time. 

7- Summarize by reviewing the functions of each meter. 
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PUPIL WORKSHEET 



PROBLEM 9* How Is electricity measured? 

MATERIALS: 

voltmeter 

2 dry cells 

3 lengths of wire 

WHAT TO DO; 

1. Read the voltage written on the dry cell labels. Write the numbers 
on the chart below. 

2. Listen to your teacher’s direction on how to read the voltmeter. 

3. Hook each dry cell, one at a time, to the voltmeter and write the 
number of volts of each on the chart. (Disconnect quickly.) 

4. Add the volt^ on the labels and put the total at the bottCM of the 
first column. 

5. Now hook up both dry cells in series (plus to mln\is) and connect 
them to the voltmeter. How does this total compare with the total 
when each dry cell was tested separately? 





VOIffiS ON LABEL 


VOnUS ON VOLTMETER 


DRY CELL # 1 






DRY CELL # 2 






TOTALS 







QUESTIONS TO ANSWER; 

1. What is voltage? 

2. What instrument measures voltage? 

3. What is usual house voltage? 

4. What is the unit of electric current? 

5. How much is the usual house current? 





PROBLEM 10. 



HOW ARE WE CHARGED FOR THE ELECTRICIOT WE USE? 



OUTCOMES: 

Kie work done “by electricity is measured in units called watts . 

We are charged for the number of watts we use each hour. 

MATORIAIfi: 

several different li^t hulbs 
PROCEDURE: 

1. Pass out several hulbs of different wattage-rating. 

2. Elicit from the students that the larger the wattage the more ll^t the 
bulb produces. Efasplain that the hulh also uses more current. 

3. Explain that in most basements there is an electric meter which keeps 
a count of the number of watts we use in an hour. 

4. Draw the following meter dials. 

Explain how these dials are read. 




5* Using some of the students* "li^t" bills calculate the cost of elec- 
tricity over the period Indicated on the bill. 

The average rate is T*5 cents per kilowatt-hour or T*5 cents for each 
1,000 watts per hour. If two appliances rated at 1,000 watts each are 
being used, the cost per hour is 15 cents. The rate decreases with 
increased use. 

6. Place several examples of meter readings on the board and have the stu- 
dents calculate the cost of the electricity. 

T . Have the pipils check their parents * electric bill to look for the pre- 
vious and present meter readings and to report on the number of kilowatts 
used for several two-month periods. 



PROBLEM 11 



HOW CM WE MAKE EILECTRICITY? 



OUTCOMES 



EHectricity is produced chemically when we use two different metals and 
a solution that allows electricity to flow throu^ it (an electrolyte) . 



1. Display the strips of metal and the J.emon. Ask, "Can a lemon produce 
electricity?" 

2. Attach the lengths of wire to the strips of metal and to the galvano- 
meter* Dip the ends of the metal strips into the lemon* Elicit what 
happened. Point out that lemons contain acids and that acids in solu- 
tion are electrolytes. 

3* Distribute materials and pupil worksheets. 

4* Explain that there are other conibinations which produce electricity, 
such as, two different 1:ypes of lead and sulfuric acid in an automo- 
bile battery. 

5* Cut open an old dry cell* Have pupils identify the carbon rod, the 
metal container (zinc), and an electrolyte paste* Ebqolain that the 
black paste contains the metal, manganese, and ammonium chloride 
which is slightly acid in solution. 

Write formulas on the board and have the children suggest acid may 
be HCl. 

6* Be sure children understand that acid, base or salts added to water 
become electrolytes. Pure water does not conduct electricity. 



MATERIALS; 



galvanometer 

strip of copper and zinc 

see pupil worksheet 



lemon 

2 lengths of wire 
(alligator clip at one end) 



PROCEDURE; 



I 



1 



EROBLEM 12. \rniS IS A MAOm? 



OUTCOMES; 

Magnets are db ejects that attract certain metals. 

The ends of a magnet are called pcles. 

Poles that are alike repel each other. Poles that are the same attract 
each other. 

A magnet produces an invisible field of force known as a magnetic field. 
MATERIALS: 

ring stand and clamp 

fine thread or hair tied to a paper clip 
see pupil worksheet 

PROCEDURE; 

1. Suspend a paper clip in "mid-air". (See diagram) 



2. Elicit from the students that something from the magnet must be pull- 
ing on tlie clip. 

3* Pass a piece of paper between the clip and the magnet. 

4. To visibly demonstrate the magnetic field> use a section of a waxed 
milk carton. Place a magnet under the carton, sprinkle some iron 
filings on it, lift it carefully and heat it. After a few seconds 
the wax should melt. Remove the piece of carton and allow to cool. 

A fairly accurate picture of the magnetic field should be obtained. 

5. Distribute materials and pupil worksheets. 

Go over questions at end. 
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PUPIL WORKSHEET 



PROBLEM 12. What is a magnet? 



MATERIALS: 

iron filings various metallic and 

2 magnets non-metallic items 

sheet of plain white paper 

WHAT TO DO: 

1. Try to pick up each one of the items on your tray with one of your 
magnets. On the chart "below write the name of the item in the 
correct column. 



PICKED UP (attracted) 


DID NOT PICK UP 



























2* Using "both magnets, place the end of one magnet next to the end of the 
other magnet. What happened? 

3 • Take one magnet and turn it around so that the other end comes next to 
the first magnet. What happened? 

Lay the magnets end to end on the ta"ble with enough space "between them 
so they don*t move. Cover with a piece of paper. Sprinkle iron filings 
on the paper. Draw a picture of what you saw. 

Return the iron filings to the shaker. Turn one magnet around and re- 
peat what was done in 4. 

QUESTIONS TO ANSWER: 

1. What happens when two like poles come near each other? 

2. What happens when two unlike poles come near each other? 

3* How does the picture of the lines "between two like poles look? 

4. How does the picture of the lines "between two unlike poles look? 

5* What is meant "by magnetic field? 

6. Why did we use iron filings? 

T • What kinds of things are attracted "by magnets? 
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PROBLEM 13 . HOW CM WE BSE ELE3CTOICITY OX) MAKS A MAGMET? 

OUTCOMES; 

An electric current can produce a magnetic field* 

The strength of an electromagnet can he increased hy adding: 
a. more current 
h. more coils of wire 

MA.TERIALS; 

3?ing stand and clamps 

2 diy cells 

length of insulated wire 

PROCEDUEIE; 

1* Demonstrate Oersted's theory hy sending a current throu^ an insulated 
wire* Place a ccnpass near the wire and have the students observe the 
effect on the needle when the current is turned on and off. (Use t\>ro 
dry cells)* 

2* Elicit from the stiJdents that it seems as if the electric current is 
producing a magnetic field. 

3* Demonstrate how to make an electromagnet "by wrapping several turns of 
insulated wire around an iron nail. 

If* Distribute materials and worksheets. 

5* Go over questions at end of lesson. 



compass 
iron nail 

see pupil worksheet 



PUPIL WORKSHEET 

PROBLEM 13. How can we use electricity to make a magnet? 

MA.TERIAIS: 

2 dry cells 6 to 8 paper clips 

1 two-foot length of insulated wire or tacks 
1 iron nail 

WHAT TO DO; 

1. Wrap 15 turns of wire around an iron nail, attach the ends to a dry cell 
and see how many paper clips or tacks you can pick up. Write your re- 
sults helow. 

2* Connect another dry cell into the circuit and repeat the experiment. 

Write yo\ar results on the chart helow. 

3. Repeat the entire experiment, this time use 30 turns of wire. Write all 

results helow* 



Turns 


Number of T^cks Picked Up 


Number of Tacks Picked Up 


of Wire 


with One Dry Cell 


with Two Dry Cells 


15 






30 






QUESTIONS TO ANSWER; 



1. Why can a magnet he made using electricity? 

2* How can you increase the strength of an electromagnet? 
3* What makes an electromagnet so useful? 
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PROBLEM 14 



HOW HAVE MAGWEDS HELPED MAN? 



OUTCOMES: 

Sofme metals can be turned Into magnets. 

The earth acts as a giant magnet. 

Directions are found on the earth by using a magnet called a compass* 

Electromagnets are \ised to lift hea'vy amounts of metals, and to operate 

bells, telephones, telegraphs, etc. 

MATERIALS: 

lodestone telegraph, telephone, bell, buzzer, etc. 

compass see picpll worksheet 

PROCEDURE: 

1. Show the class a natural magnet (lodestone) and demonstrate that It Is 
a magnet. 

2* Place a cccipass on the desk. Move the needle and allow It to come to 
rest. Move the compass again. Elicit from the students the fact that 
the earth must be attracting the needle In a particular direction. 

Ask them to point out how we can use this attraction. 

3* Give each pupil a bar magnet, an Iron nail and two paper clips. 

4. Tell them to make the nails Into magnets by stroking the nail In one 
direction only with one pole of the magnet. Have them test the nail 
by picking ip the clips. 

5. Elicit that they have made permanent magnets and that these nails are 
similar to the bar magnet and the compass needle* 

6* Compare the permanent magnet with the electromagnet to point out that 
electromagnets are temporary magnets. They are magnets only while the 
electricity flows throu^ the wires. 

7* Point out that electromagnets are used in a greater variety of objects 
becatase it can be turned off and on and becarise its strength can be 
varied. 

8* Show the objects or pictures and eaplain how the magnet is used: 

a* electromagnet crane - This moves large masses of iron and steel* 
b* telephone receiver - An electromagnet receives an electric cur- 
rent that varies* This makes the magnetism change in strength 
and piall on the diaphragm with changing force of attraction and 
vibrations are set xp* 

c* bell or buzzer - Pressing the button closes the circuit and 
makes an electromagnet which attracts the clapper* When the 
clapper is pulled it hits the bell* 

9. Elicit other ways in which magnets affect our lives. Explain that 
electric motors contain electromagnets and permanent magnets . Thus 
any device using an electric motor is an example of the usefialness of 
magnets. 



PROBUEM 15 . 



HOW CM MGNETS MAKE ELEX?a!RIC13?Y? 



OUTCOMES: 

When a coil of wire is moved throng a magnetic field, electricity 
is produced. 

Devices that produce electricity electricity hy magnetism are known 
as generators. 

MATERIAIfi: 

large coil of wire hand generator 

table top galvancmeter see pupil worksheet 

bar magnet 

PROCEDURE: 

1. Display a large coil of wire connected to a galvfmameter. 

Explain that Michael Faraday set a similar e:i^erlment and then asked 
himself the following. "If electricity can produce magnetism, can 
magnetism produce electricity?" 

Move magnet near coil to see movement of needle. 

2. Distribute materials and worksheets. 

3* Go over questions. 

4. Demonstrate a hand generator. Have picpils examine, to name parts, 
and operate, to show the greater the speed of operation, the more 
the electricity. 

5. Refer back to lesson on magnetic lines of force to explain that coll 
cuts these lines of force and electricity flows. 

6. Review that the following are needed to generate electricity: 

a. a coil of wire in a closed clrcTiit. 

b. a magnetic field 

c. motion 





PUPIL WORKSHEET 



PROBLEM 15 . How can magnets make electricity? 

MATERIALS; 

galvanometer 
coil of wire 
magnet 

WHAT TO DO; 

1. Connect the hared ends of the coil to the te rm i na ls of the galvano- 
meter. CAUTION; The galvanometer should he handled with great care. 

2. Do the following experiments and record the results of each in the 
table helow: 

a. Hold the coil of wire and move the north pole of the 
magnet in slowly. 

h. Repeat, moving the magnet rapidly. 

c. Repeat both experiments using the south pole* 

d. Place the magnet in the coil and don*t move it. 

e. Move the coil of wire past the magnet. 



TABLE OP RESULTS 





Galvanometer Heading 


Direction 


N-pole in slowly 






N-pole in rapidly 






N-pole out rapidly 






S-pole in slowly 






S-pole in rapidly 






Magnet not moving in coil 






Coil moving past magnet 







QUESTIONS TO ANSWER; 

1 . Besides the coil and the magnet, what else was needed to create an 
electric current? 

2* Does current have a direction? How do you know? 

3 . How does the speed of a moving magnet adCfect the current? 



ER0B3M l6. 



WHAT DO WE KNOW' ABOUT LIGHT? 



OUTCOMES; 

We must have li^t in order to see. 

Ll^t is cooqposed of colors. 

Li^t travels in a strai^t line at the speed of 186,000 miles per second. 
Lig^t can he blocked, partially transmitted, or completely transmitted. 
Opaque objects block lig^tit. Translucent objects allow some light to pass 
through. Transparent objects allow almost all the li^t to pass through 
them. 

MATERIALS: 

cigar box 2 pieces of cardboard with s m all 

short length of jpubber tubing hole in each 

prism 

PROCEDURE; 

1. Unseen by the class, place an object in a cigar box which has a small 
hole punched in one end. Close the cover and ask a student to look 
into the box. Have another student look throu^ the hole, but this 
time open the cover. Ask both stiidents what they saw. Ask the class 
to explain. 

2. Discuss what happens when some one walks into a dark movie theater. 
Eaqplain what would happen in a ll^t-proof room. 

3- Have a student look into a short length of bent rubber tubing. Then 
have him strai^ten the tiibe and look through it. Ask, ”What does this 
tell us about light?” 

4. Have another pTQ>il hold the two pieces of cardboard before his eyes 
about a foot apart. Let him look throu^ one hole and move the other 
cardboard around to see that the holes must be on a line with the eye 
and the light source. 

Elicit or state that li^«t travels or leaves the object that makes the 
li^t. The speed at which it moves is 186,000 miles each second. 

6. Pass sunlight coming through a hole in a l^ge cardboard or the light 

from a projector through a glass prism to show that white light is com- 

posed of several colors. 

7. Distribute the following materials; 

square of waxed paper coiidle 

square of glass square of wood 

8. Instruct the class to light the candle and look at the flame throu^ 
the wax 3?«Per, the glass and the wood. Then, they are to conrplete the 
chart. 



OBJECT 


OF iiiGHX some, nohb} 


T3CPE OP OBJECT 


Clear glass 






Waxed paper 






Block of wood 







9* Summarize by eliciting outcomes. 
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PROBLEM IT. 



WHT DO W SEE THINGS? 



OtTOOMES; 

Ll^t must come fircm the object to the eye to be seen. 

Seme objects give off their own light. 

Most objects are seen by reflected li^t, 

Colored objects reflect those colors that we see and absorb the 
other colors. 

MATERIALS: 

cigar box with a hole at one end 
several objects in box 
see pi:^il worksheet 

PROCEDURE: 

1. Allow someone to look into the hole in the cigar box to identify any 
of the objects. Keep the lid closed. 

2. Now open the lid while someone looks throu^ the hole. 

?. Elicit that li^t now shone on the objects and was then sent to the 
eye. Ejgoladn that this is called reflection and that most objects 
are seen by reflected li^t. 

4. Recall that it is difficult to see clean, clear glass which transmits 
most of the li^t falling on it. 

5. Elicit that white light is made up of several colors. Explain that 
white li^t that shines on something may be partially absorbed. For 
example, the green plants absorb most of the li^t except the green 
rays. These are reflected and we see a green plant. 

6. Distribute materials and worksheets. Assist pupils in making accurate 
observations and drawings. 
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PUPIL WORKSHEET 



PROBLEM IT 9 What Is reflection? 



MATERIALS; 

paper object 

ruler protractor 

mirror 



WHAT TO DO: 

1. Place the paper flat on the desk. Stand the mirrow up at the edge 
of the paper. 

2. Place an object on the paper near a comer away fron the mirror. 

3. Looking with one eye only, look at the reflection of the object. 

Put one mark at the point on the mirror where you saw the image. 

Place another mark on the paper ri^t mder the place where your 
eye was. 

5. Now draw one line frcm the eye to the point at the mirror. Draw 
another line from the mirror to the object. 

6. Now construct a line at the point on the mirror at ri^t angles to 
the mirror. 

T. Measure the two angles. The line from the object and the ri^t angle 
line form the angle of incidence . What does this angle measure? 

8. The other line and the right angle line form the angle of reflection . 
What does this angle measure? 

9. Repeat the above procedure using different points. 

QUESTIONS TO ANSWER: 

1. What is the law of reflection? 

2. What must happen in order for us to see something? 

3# What is the smallest size mirror a person can use to see his full 
image? (Use the law of reflection to figure it out.) 





PROBLEM 18, 



HOW DO LENSES HELP US TO TEE? 



OUTCOMES: 

Lenses refract ("bend) li^t. 

Convex lenses can be used to magnify objects. 

Concave lenses spread the light out. 

MA.MIALS; 

li^t source round flask filled with fluorescein and 

concave and convex lenses optical disc apparatus (water 

see pupil worksheet 

PROCEDURE: 

1 . Display several objects using lenses^ such as^ eye passes ^ camera^ 
microscope^ magnifying glass ^ etc.^ to show the importance of lenses. 

2 . Tell the class that the shape of the lens aotermines what happens to 
the light that passes throu^ it. Explain that when light passes 
from one substance into another^ the light bends. Thus, when light 
goes frcm air into glass and back into air, it has been bent twice. 

3 . Distribute materials and worksheets . 

4. When pupils have finished, go over the questions. 

5 . Using the optical disc apparatus, pass light through each lens and 
through the flask of water and fluorescein. 

6- Have the pirpils draw pictures of the light rays passing throu^ some 
lenses . 

T. Elicit the outcomes as a summary of the lesson. 



m m 




PUPIL WRKSHEET 



PROBLEM l8* How do lenses help us to see? 

MAOTERIALS: 

concave lens convex lens 

WHAT TO DO; 

!• Pick up one lens and run your fingers over Loth surfaces. How does 
it feel? 

2. How feel the other lens. How does this one feel? 

3* Draw a pictiure of each lens as if you are looking at a cross section 
of the lens. 

4. Label the one that bulges out in the middle a convex lens. Label the 
other one concave. 

5* Look at some words on the worksheet throu^ the convex lens. How do 
they look. 

6. Do the same with the concave lens. What did you see? 

QUESTIONS TO ANSWER; 

1. What material are the lenses made of? 

2. How would you describe this material in terms of what happens to light 
that shines on it? 

3 * Why does a lens make objects appear smaller or larger? 

if. What are seme uses of convex lenses? 

5* What are seme uses of concave lenses? 
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PROBLEM 19. 



HOW DOES TEIE EYE SEE? 



OUTCOMES: 

The eye is a light-proof organ which aamits li^t images through a single 
opening. 

It is a delicate and sensitive organ. 

The "brain receives and interprets light images, only then do we see . 

MATERIALS; 

chart of the eye 
model of the eye 
eye of sheep, cattle or pig 

PROCEDURE; 

1. Display the chart and the model of the eye. 

2. Point out the part and give the function of eaoh of the parts; 

a. eye"baaa - li^t-proof organ 

"b. cornea - protective covering in front of eye 

c* crystalline lens - convex lens which "bends the li^t to form an 

image 

d. iris - colored part of eye that regulates size of 

opening(pupil) 

e. retina - sensitive "screen" on which image falls 

(image is inverted.) 

f . optic nerve - nerve which transmits image to brain. (Brain 

interprets image ri^t side up*) 

3 . In addition, discuss the aqueous humor between the cornea and iris and 
the vitreous humor inside the eyeball. Both of these help to bend the 
rays of light and to maintain the shape of the eye. 

4* Dissect an art-iTna.i eye to show the eye as it actu a l l y lool^. 

5» Have pupils draw the diagram and label the parts. 




6 . Ask pi:q>ils to point to structures of eye on wall chart and give the job 
of each. 

7. Pupils may be assigned projects of: 

a. determining correction lenses for various eye defects 

b. describing in words and drawings, nearsightedness, farsightedness, 
astigmatism 

c. studying diseases of eye, such as, glaucoma 

d. drawing up good habits for care of the eye 
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PROBLEM 20. 



HOW DOES THE MICROSCOEB WORK? 



OUTCOMES; 

Instruments with more than one lens are called compound instruments. 
The microscope has several lenses. 

The microscope has a mirror to catch and reflect li^t. 



MA.TERIAIS; 



microscope 

chairb of microscope (see Biology section) 

see pupil worksheet 

PROCEDURE; 

1. Show the microscope to the class. Point out the mirror, the hole in 
the stage, the objective lenses and the eyepiece lens. 

2. Show how the mirror moves. Allow a pupil to run his fingers over the 
mirror and describe it as having one plane or flat surface and one 
that is concave. 

3 . Draw on the board a broad beam of li^t being reflected from a flat 
surface. 

4. Draw a narrow beam being made to diverge or spread by a concave mirror. 

5. Eacplain that the flat mirror is used with sunli^t and the concave 
mirror is used with artificial li^t. 

6. Have pupils state the law of reflection and use that to explain the 
use of the mirror to direct light through the opening. 

7. A2J.OW one or two pupils to look at the objective lenses for the lOX 
and the 40X marks. Explain that this means the one makes things ap- 
pear ten times as large and the other makes the image forty times as 
large as the object. 

8. Now indicate the eyepiece lens and tell the class that this magnifies 
the image ten tiaes. Guide the class to see that the final magnifi- 
cations win be 100 and 400 times normal size. 

9. Elicit that image is inverted as it passes through a lens. 

10. Distribute pupil materials and worksheets. 



er|c 
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PUPIL WORKSHEED 



HiOBLEM 20. How can we make a single microscope? 



MATSRIAIS; 

strip of metal (Vxl") 

hammer 

thin nail 

WHAT TO DO; 

1. With the hammer and the nail, punch a small hole throu^ the center 
of the metal strip. 

2. Make a one-inch Lend on each end of the metal strip. Place the Lent 
metal strip on your desk so that it stands without falling over. 

3. Place a small drop of water on the hole. This instrument is called 
a water-drop microscope. 



4 . Observe the drop of water. Does it look like a convex or a concave 
lens? 

5» Write a small letter ”e" on a piece of paper. Place it under the mi- 
croscope and look throu^ the water drop. Press gently on the metal 
to get a clearer image. How does the size of "e" compare to the image 
through the water drop? 

QUESTIONS TO ANSWER; 

1. Why does the waterdrop make the "e" appear larger? 

2. What is the purpose of the lenses in a microscope? 

3« Why do we need a mirror on the microscope? 

4 . What kind of material do you need to he able to see it throu^ the 
compound microscope? 




PROBLEM 21. 



HDW DO WE USE LIGHJ TO OIAKE PICTURES? 



OUTCOMES: 

Photography is a process which uses light to chemically produce a 
permanent picture. 

Cameras gather li^t images and focus them on a film. 

MA.TE1RIAIS: 

l^*ge test tube 

5^ silver nitrate solution 

5^ sodium chloride solution 

test tube rack 

light source 

film strip projector 

see pupil worksheet 



PROCEDURE: 

1. As a review, mix the silver nitrate and sodium chloride solutions to- 
gether. Divide the suspension which is foimed equally between both 
test tubes. Place one in front of the li^t source and the other in a 
dark area. Later in the lesson show the results. 

2. Make several drawings on the board to show how the camera lenses form 
Images. 

3. Explain that cheaper cameras have a single fixed lens which will give 
a good image at most distances beyond six feet. 

4. More expensive cameras are made so lenses can be moved to give clear- 
est picture possible at various distances. 

5. Distribute pupil materials and worksheets. 

6. When pipils have completed, show the enlarging effect of a slide pro- 
jector. Recall how contact prints were made in chemistry. Point out 
that negative may be put into an enlarger similar to the slide projec- 
tor which can be moved to produce clear images of various sizes. 
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PUPIL WORKSHEET 



PROBLEM 21. How can ve make a pinhole camera? 



MATERIAIS; 

shoe "box (hroti^t frcm heme) 

dull hlack water paint and large hrush 

sheet of thin white paper (tracing paper) 

tape 

pin 

WHAT TO DO: 

!• Paint the inside of the shoe hox hlack, 

2 , Cut out one end of the shoehox and replace it with the white paper. 

3. Make a small hole in the center of the opposite end of the shoe hox, 

If. Cover the hox and point the pinhole end toward a hri^t object. If 
an image is not seen make the pinhole slightly larger. 



QUESTIONS TO ANSWER; 

1. Why did you paint the inside of the hox hlack? 

2. How did the pinhole act like a lens? 

3* Is the image inverted? 

4. If you wanted to take a picture where wo\zld the film he placed? 
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PROBLEM 22. WHAT FORMS OF LIGHT ARE USED IN THE HOME? 



OUTCOMES 



Artificial li^t is produced by chemical changes and transformation of 
electrical energy. 

Some common forms of lifting include; 

a. incandescent lamp 

b. fluorescent lamp 

c. "neon" signs 



1. Bum a strip of magnesium. Elicit that burning is a chemical change 
which produces heat and li^t. 

2. Display the ash and recall that a new product results. 

3. Describe Edison's search for a melt-resistant material, and the ulti- 
mate result, (carbonized sewing thread in a airless container) 

4. Demonstrate an electric heater. Explain that the heater contains a 
very thick, heat-resistant metal. Recall that heat is produced as 
electricity flows. Point out there is also some ll^t. 

5. Demonstrate a li^t bulb lit by a hand generator. Examine the fila- 
ment of a ll^t bulb to note that it is long and thin. Recall that 
electricity flowing throu^ very thin wires produces much heat. Point 
out that this filament becomes so hot it glows. 

6. Demonstrate the fluorescent laB^ apparatus and describe its method of 
li^t production. 

Electricity strikes mercury vapor which sends electrically charged par- 
ticles into the fluorescent chemical coating the lamp. 

7. Demonstrate several Gelsler tubes, and explain that "neon" signs are 
actually tubes containing many different kinds of glowing gases, not 
only neon gas. The gas determines the color. 

8. Summarize as follows: 

Main types of artificial lighting - Method of production 



MATERIALS; 



magnesium strip 
tongs 

asbestos pad 
burner 

hand generator 



electric heater or a flowing wire set-i:p 
fluorescent lamp demonstrator 
power pack 

assorted Gelsler tubes 



PROCEDURE; 



a. Incandescent lanp 

b. Pluorescent lamp 

c. "Neon" signs 



Glowing metals 
Glowing chemicals 
Glowing gases 
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mOBLEM 23. 



WHA37 IS SOUND? 



OUTCOMEB; 

Sounds are caused 137 vnDrating "bodies • 

Sounds travel at the speed of 1,100 feet per second. 

MAmiALS: 

bell, switch, and batteiy connected in series 

see pupil worksheet 

PROCEDURE*. 

1. Have all the pupils close their eyes and listen. Ask them to describe 
what happened. 

2. As they tell some of the sounds they heard, explain that they are going 
to learn something about sound. 

3* Distribute materials and worksheet. Have bell set at demonstration 
table . 

k. When exercises have been ccnrpleted, go over questions. 

5* Explain that the vibrations must fall between 20 and 20,000 vibrations 
per second to be heard. 

6. Have children think of thunder stoims to recall that the thunder clap 
always sounds aiter the lightning Is seen. 

T. Elicit that li^t travels at 186,000 miles per second. Tell the pupils 
that sound vibrations travel throu^ the air at approximately 1100 feet 
per second. Explain how people often estimate how far away a storm is 
by the time interval between the flash and the sound. 

8. Summarize by having pupils list what they have learned about sound. 



PUPIL WORKSHEET 



PROBLEM 23 . WHAT IS SOUND? 



MATERIALS: 

pith hall and string ruhher hand 

250 cc heaker of water timing fork 

WHAT TO DO: 

1. Hold a pith hall hy its string. Gently tap a tuning fork on a ruhher 
heel and allow it to touch the pith hall. What happened? 

2. Now tap the tuning fork firmly, and repeat what you did. What 
happened? 

3. This time tap the tuning fork gently and dip the ends of the fork 
into a heaker of water. What happened? 

4 . Repeat hut strike the fork firmly. Did anything change? 

5* Stretch a rubber hand. Have your partner pluck on the rubber hand, 
first gently, then finnly. What did you hear? 

6. On your teacher *s desk you will find a hell circuit. Coorplete the 
circuit and hold your pith hall near the striker. What happens to 
the pith hall? 

QUESTIONS TO ANSWER: 

1. Was there any difference in the motion of the pith hall when the tun- 
ing fork was struck firmly and when it was struck gently? 

2. Was there any difference in the sound made hy the tuning fork? 

3* When did the water splash more? 

4 . Did the ruhher hand sound differently when plucked hard rather than 
gently? 

5* What did each of these experiments show you about what causes sound? 

6. What did you learn about the loudness of sound? 

What is the word that describes fast motion hack and forth? 



PROBLEM 2^. 



HOW DOBS SOTJRD mVBL? 



ODTCJOMESs 

Somds travel throu^ natter in waves* 

Soomds travel “better throu^ solid and liquid naterials than through 
gases. 

Sounds must travel throu^ a si£bstance. There are no sounds in a 
vacuum. 

MTBRIAXfi: 

hell in vacuum jar 
power pack 
vactcum pimp 
2 small stones 

PROCEJJRE: 

1. Stretch out a Slinky on the desk. Grasp both ends and with short 
jerking motions simp one end of the Slinky. Explain that sound 
travels throu^^ the air in the sane fashion as the motion throu^ 
the spring. 

2. Give the following Instructions to the class: 

a. Sit up strai^t in your chair, extend your aim onto the desk, and 
gently scratch the desk with your finger, 
h. Place your ear on the desk and scratch gently. 

(Make sure your arm is extended away from you.) 

3» Ask, "Did you hear a difference in the sound?” 

"When was the sound louder?” 

4. Have a pupil go up to the teacher *s desk and place his ear next to 
the fish tank filled with water. Tap two stones together underwater. 
Then have him place his ear next to the tank without water. Tap the 
stones together inside the tank. 

5* Have him tell in which tank the sounds were louder. 

6. Ask for experiences at the beach or pool which also show that sounds 
travel better in liquids than in air. 

7. Turn on the bell in the jar. Evacuate the air from the jar and elicit 
what happens. Have the students observe the striker still moving. 

8. As a summary or homework assignment have the students come to the con- 
clusion that sounds generally travel better through solids and liquids 
than through gases rnd that sounds must travel through a medium. There 
are no sounds in a vacuum because there is no substance to transmit the 
vibrations. 



Slinky toy or spring 
1 empty fish tank 
1 fish tank filled with water 



if 
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PROBLEM 25. 



WHAT ARE SOME! DIITERENT FORMS OF ENERGY? 



OUTCOMES: 

QThere are two kinds of energy: 

kinetic - the energy of doing something (motion) 
potential - stored energy 

Energy may he found in different forms: 
mechanical chemical 

electrical radiant (heat and li^t) 

MATEIRIAIfi; 
ruler 

heaker (lOO ml*) 
eggheater 
match 

PROCEEURE: 

1. Elicit from the students their concepts of the word energy. 

2. Explain that simply stated, energy means to have the ability to move 
something. 

3. Place a ruler on a cylindrical object. Place a penny on one end of the 
ruler and hold a book over the other end. Explain that the book has 
potential (stored) energy because it can do something. Drop the book 
onto the ruler. Elicit what happened. 

4. Elicit and list on the board different forms of energy. 

5. Hold up the objects listed above and have the pupils fill in a chart 
such as the one below. 



candles (2) 
tesla coil 
hand generator 
hammer 



flashli^t 
2 beakers (250 ml.) 
dry cell 



ITEM 


KIND OP ENERGY 
(potential or kinetic) 


FORM OF ENERGY 


EXAMPLE; 
Dry cell 


Potential 


Chemical 


' Eggbeater 

in use 






Unlit candle 






Burning 

candle 






Operating 
Tesla Coil 






Hand 

Generator 






Hammer 

in use 






Running 

Water 






. A lit 

Flashli^t 







NOTE: If a sink is unavailable for the anmning water experiment, pour 
the water back and forth between two beakers. 



PROBLEM 26. WHAJ HAPPEIiJS TO ENERGY WHEN IT IS USED? 



OUTCOMES; 

Energy is neither created or destroyed, hut is transformed from one 
fom to another. 



MA0!ERXAI5; 

wet cell (zinc strip, carhon rod, in a jar of saturated ammonium 

chloride) 

miniature lamp and socket 
hand generator 
radiometer 
see piipil worksheet 



PROCEDURE; 

1. Display a wet cell and elicit the type of energy Involved. 

2. Connect the wet cell to a miniature lamp socket and elicit the energy 
conversions which take place, (chemical to electrical to radiant) 

3. Crank a hand generator. Elicit the energy conversions which take 
place. 

4# Place a radiometer in light and elicit the energy conversion. 

5. Distribute materials and worksheets. 

6. Go over resialts. 
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PUPIL WORKSHEET 



PROBLEM 26 . What happens to energy vhen It is used? 



MATERIAIB: 

match 

hammer 

asbestos pad 



WHAT TO DO; 

1. Look at the chart below and do what it says in the column 
headed “Experiment.” 

2 . Next to each es^eriment write down the energy you start with and 
the energy you end tgo with. 



metal strip 
wood splint 
safety lifter 



EXPERIMENT 


ENERGY AT THE 
BEGINNING 


ENERGY AT THE END 


Strike a match 






Rvib hands together 






HaSnef a inetal strip 
(feel the strip) 






Bum a wood splint 






’ Strike a safety ' " 
lighter 







1. How is running water used to generate electricity? 

2. What kinds of energy changes take place in the body? 
3* What is the law of the Conservation of Energy? 
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PROBLEM 27 



WHAI ARE SIMPLE MACHIHES? 



OUTCOMES: 

A simple machine is a device which enables Tis to d.o work more conveniently. 

Some simple machines are: 

levers wheel and. axle 

pulleys screws 

inclined, planes wedge 

MATERIAIS: 

cord 

l8-ineh ruler 

pulleys 

spring balance 

PROCEDURE: 

1. Stack tgo 3 or textbooks and have a student attempt to raise one end of 
the stack with one finger. 

2. Place an l8-inch ruler about 3 inches under the books. Place a pencil 
under the ruler, near the books. Have the same student press on the 
ruler with his finger. Elicit which method required less effort. Ex- 
plain that the ruler acted as a sinrple machine called a lever . 

3* Elicit examples of levers: automobile bumper jack, crowbar, etc. 

5 *. Weigh an object on a spring balance. Now weig^ it using a system of 
pulleys. (Do not \jse a single fixed pxILley as this only changes direc- 
tion of force. Altho\i^ this is useful, show a system which reduced 
the effort.) 

5. Elicit exaii^les of pulleys in use: block and tackle on ship for lifting 

cargo, pulleys on scaffolds, etc. 

6. To demonstrate wheel and axle, open a door by turning the door knob. 
Remove the knob and try to turn the stem. 

7. Elicit other examples, such as, water faucet, screw driver (handle is 
thicker), automobile steering wheel. 

8. Briefly show examples of the inclined plane. Do not go into detail as 
pupils will do a 3jaboratory lesson on the inclined plane tomorrow. 

9. Show that the screw is a form of inclined plane by making a right tri- 
ang3.e out of paper and wrapping it around a pencil. The cut edges make 
a spiral, the threads, of a screw. Elicit examples of screws, such as, 
sone car jacks. 

10. Show a wedge and elicit that it is two inclined planes against each 
other. Elicit its use in splitting apart objects. 

11. Summarize by listing the six simple machines on the board and seme of 
their uses. 



wedge 

paper 

object to be weighed 
pictures of various machines 



wood plank 8" long x V* wide 
drill and bit or screwdriver 

and screw 



PR0BLEI4 28. HOW CAN WE TELL IP A SIMPLE MACHINE SAVES EFFORT? 

OUTCOMES: 

A simple machine is a device that enables us to do work better. 

It usually enables us to use less force but requires us to move that 
force throu^ a greater distance. 

Work equals force times distance. 

The work that comes out of a machine cannot be greater than the work that 
goes into it. 



MATERIALS: 

see piipil worksheet 



PROCEDURE: 

1. Distribute materials and worksheets. 

2. Go over answers to questions. 

3* Elicit outcomes. 



PIIPIL WORKSHEET 

PROBLEM 28. How can we tell if a simple machine saves effort? 

MATERIAI5: 

spring scale ruler 

thread or string an cbject to he weighed 

inclined plane hoard and cart (not to exceed 200 grams) 

WHAT TO DO: 

1. Your teacher will demonstrate how to use and read the spring scale. 

2. For practice, wei^ the object in your tray. (Use the thread to tie 
the object to the scale.) Write the weight find in the space below. 
Do not go on until your teacher checks it. 

Weight of object 

3. Weigh the cart by liiffcing it with the spring scale 4 inches off the 
desk. This is the force needed to lift the cart. 

Wei^t of cart Distance moved 



4 . Raise one end of the inclined plane 4 inches off the desk. Pull the 
cart up the inclined plane with the spring scale. As you are doing 
this carefully, check the scale, and record the reading below. (Do 
not take the reading as you begin to pull but as you are rolling.) 

Weight of cart on the inclined plane Distance moved 

5. Work is known as the product of a force x the distance it moves some- 
thing. 

a. How much work did you do when you lifted the cart four inches? 

b. How much work did you do when you pulled the cart up the in- 
clined plane? 

QUESTIONS TO ANSWER: 

1. Did the inclined plane increase the height to which the object was 
lifted? 

2. Did the machine increase the amount of work you got out? 

3. What good did the machine do? 

4 . Where have you seen inclined planes used to help do work? 
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PROBLEM 29, HOW 3X)ES THE HI?MAIf BODY ACT AS A MACHnilE? 

OUTCOMES; 

The "body is mostly a combination of levers. 

Some parts of the hody act as inclined, planes or screws. 

MATEIRIAIS: 

chisel screw, set halfway into a "block of wood. 

screwdriver hianan skeleton 

PROCEDURE; 

1. Have each student stretch out his arm and. raise a textbook off the 
desk. 

NOTE; Be sure the arms are held, stiff and. the textbook is a large one. 

2. Then instruct the stxxdents to "bend, their elbows and repeat the process. 
Ask, "Which method is easier?" Point out that the arm is itself a 
lever with a fulcrum at the elbow. 

3. Draw or show the point of a chisel. "What simple machine does the 
chisel represent?" (inclined plane) Explain that the puip)ose of the 
chisel is to drive the point through or mder something. Ask, "What 
o"bjects in the mouth act as chisels?" (incisor teeth) 

4. Point to the screw set into the wood and challenge a student to drive 
the screw into the wood without twisting his arm or using a hammer. 
NOTE; This can "be accomplished "by the student if he holds the screw- 
driver onto the screw and walks around in a circle. 

5« Have a student perform the normal function with the screwdriver. Call 
attention to the motion of his arm. Elicit the simple machine this 
motion represents, (screw) 

6. Study the h\jraan skeleton to move the "bones as they would normally move 
to point out the hinged Joints and movements , the "ball and socket 
Joints and movements . 

T. Have piipils make a list in their "books of the various examples given. 





PROBLEM 30 



WHAT IS WEIGHT? 



OUTCOMES; 

All matter has wei^t. 

The weight of a “body depends upon the gravitational force upon the 
"body. 

Units of wei^t include poinds, ounces and grams. 



MATEKCALS; 

spring scale 

several objects to be weighed 
see pupil worksheet 



PROCEDURE: 

1. Drop several objects. Ask, "Why are they falling?" The students 
should understand that gravity is causing the objects to fall by 
pulling them toward the earth. 

2. Ask, "Can we measure the pull of gravity on an object?" 

Elicit methods - heft, variety of scales. 

3* Demonstrate by weighing several objects on a spring scale. 

4. Explain that all matter has weight. Refer back to the chemistry 
unit and elicit that even air has weight. Recall that a balance 
scale was used. 

5* Explain that scientists weight things in units called grams. Dis- 
cuss weights in Europe. 

6. Give out pipil materials and worksheets. 

?• Elicit how many grams equal one ounce (30 g.) 

8. Elicit the outcomes. 



107 - 




PUPIL WORKSHEET 



PROBLEM 30 . What is wel^t? 

MATERIALS: 

spring scale with both ounces and grams on scale 
loiown wei^ts (lOg, 20g, lOOg) 

unknown weights (washer, pen, metal block, mail, etc.) 

WHAT TO DO: 

1. Weigh the known weights one at a time on the spring scale. 

You may use two weights to get the different ccnibinations found on 
the chart. Write the weight you found in ounces next to the weight 
in grams. 

2. Wei^ the unknown weights and write the weight of each in ounces and 
grams on the chart below. 





WEIGHT IN GRAMS 


WEIGHT IN OUNCES 


K W 

N E 

0 I 

W G 

N T 

S 


















U W 
N E 
K I 
N G 
0 H 
W T 
N S 























QUESTIONS TO AJJJSWER: 



1. How many kinds of scales do you know that are used for weighing things? 

2. What is weight? 

3 . How does the spring balance work? 
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PROBLEM 31. 



WHAT IS MEAHT BY PRESSURE? 



OUTCOMES: 



Pressure is produced By the weight of an object 
Pressure is the force on a surface. 

Air pressure exerts a very powerful force. 



MATERIALS: 



Bunsen Burner 
tripod 
gallon can 
Barometer 



vacuum pump 
MagdenBerg hemisphere 
ruler 



PROCEDURE: 



1. Have a pupil place his hand flat on his desk. Place your hand on his 
and apply pressure. Elicit from the student that he is feeling pressure 
on his hand. Ask, "What is causing the pressure?" 

2. Demonstrate air pressure By heating a small amount of water in a gallon 
can. After steam has Been coming out of the can for several seconds, 
turn off the flame and cap the can. 

NOTE: As the steam in the can cools and condenses, a partial vacuum 

is formed inside the can. The outside pressure Being so much 
greater cnishes the can. 

3* Have a student evacuate the air from the MagdenBerg hemispheres. Se- 
lect two large Boys and have them attempt to pull the hemispheres a- 
part. Explain that air alone is holding the spheres together. Then 
call on a small Boy, open the stopcock, and have the student separate 
the hemispheres. 

hm Draw a long narrow column on the Board. Explain that if this repre- 
sented a column of air one inch square at the Base, it would extend 
tpward over two hundred miles • Have the class picture weighing that 
column and state that it would weigh almost fifteen pounds . 

Explain that each square inch colamm would weight the same so we say 
air pressure is equal to approximately 15 IBs. per suqare inch. 

6. Have the pupils figure the total force exerted downward on an object 
By air. 

7. Show one or more Barometers and esqplain that the air pressure is 
enough to hold up a column of mercury about 30 Inches. Show the 
readings on an aneroid Barometer. Explain the weather reports on 
air pressure. 

8. Elicit the outcomes. 



PROBLEM 32. 



WHAT HAPPE3)JS TO THE PRESSURE OP AIR WHEN THE AIR MOVES? 



OUTCOMES; 

As air moves faster its pressijre decreases. 



MATERIALS; 

thread spool small disc of cardboard 

pin see pupil worksheet 



PROCEDURE; 

1. Set up the demonstration as shown in the diagram. 



2. Blow into the spools The cardboard should remain under the spool. 
Elicit esqplanations . 

3* Distribute materials and worksheets. 

4. Assist the children in answering the questions and drawing diagrams. 

5. If an air ccmrpressor or other steady flowing air source is available 
perform the follcwingj Connect a funnel to a length of mibher tubing. 
Attach the tubing to the ^'ompressor. Hold the funnel in an Inverted 
position and turn the compressor on. Place a ping-pong hall Into the 
f. tuiel. The hal3, will stay in the funnel because the fast moving air 
rushing over the ball will reduce the djownward pressure, and atmos- 
pheric pressure then forces the ball up into the funnel. 
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PUPIL WORKSHEET 



PROBLEM 32 . What happens to the pressure of air when the air moves? 

MATERIAIS: 

3x5 yellow paper 

2 - ping-pong ■’jails with thread attached 



WHAT TO DO: 

1. Hold the paper on one edge between your thumb and forefinger. 

2. Bring the paper up to yotir lips and blow across the top of the 
paper. What happjened? 

3. Was this what you had expected? 

4. Repeat. Did the same thing happen. 

Draw diagrams to show what happened. 

5 . Suspend the two ping-pong balls by holding the strings 2 or 3 inches 
apart. Blow between the two balls. What happened? 

6. Draw diagrams to show what happened. 

QUESTIONS TO ANSWER: 

1. How do you eacplain the fact that the paper went tip as you blew? 

2. Why did the ping-pong balls movetoward each other? 

3 . Why does the shower cirrtain crowd in toward you when you are tak- 
ing a shower? 

4. What is Bernoulli’s principle? 

5 . Using Bernoulli’s principle, how could you explain how an atomizer 
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PROBM 33 . WHAT CAUSES M AIRPLAHE TO RISE? 

OUTCOMES; 

The shape of an airpiLane wing causes air to move faster over the wing 
than under it. 

An airplane lifts off the ground "because of the difference in air 
pressure above and "below the wing. 

MATEEIAIS; 

airfoil assorted wei^ts 

Rexograph sheet on airfoil manila folder 

platform "balance aii^plane models 

PROCEDURE: 

1, Show an airplane pointing out the shape of a wing. 

2. Draw and eis^lain the airfoil. 



3 • A simple airfoil can "be made from a manila folder which has one-half 
curved as shown in diagram. Blow air across the folder and the plat- 
form with the airfoil will rise. 




4. Have the prills draw cross sections of wings and identify leading edge 
and trailing edge. Help them draw lines representing air flow over 
and under the wings. 

5. Develop idea that since the upper surface of the wing is greater than 
the lower surface, air moves faster across the top. Elicit that this 
reduces the air pressure across the top of the wing. 

6. Examine models of airplanes to note shapes and sizes of wings, tails, 
"body or fuselage. 

7. Point out the tremendous speed at which the air moves across the sur- 
faces and the large size of wings. 

8. Elicit that: to rise, the force of lift must he greater than the down- 

ward pull of gravity^ to remain in level fli^t, they must he equal; and 
to descent, gravity must he greater than lift. 

9. Summarize hy having pupils state Bernoulli’s principle and the outcomes. 




PASTf 





PROBIiEM 34. MAT IS DISHACEMENl*? 



OUTCOMES; 

An db;)ect submerged in a fluid displaces its own volume of the fluid. 



MATERIALS: 

graduated cylinder 
metal cube 
overflow can 
water 

see pupil worksheet 



PROCEDURE; 

1. Call two pupils to the front of the roan. Tell one to stand on a 
spob. Tell the other pupil to stand on the same spot. Have pupils 
point out that the first one would have to move first. State that 
two oh ejects cannot occupy the same space at the same time. 

2. Tell the story told about Archimedes who sat in the tub and noticed 
that the water rose. As he sank deeper into the tub, the water rose 
higher. He saw that he was pushing water away or was taking its 
place. This is called displacement. 

3. Explain that the class will study the aisplac;emient of water hy objects 
lowered into it . Distribute materials and worksheets . 

4 . Assist the ptpils with their exercise and go over questions. 

5# Demonstrate by first lowering a cube into graduated cylinder and then 
into an overflow can that either method can be used to determine dis- 
placement or volume. Measure overflow water in a cylinder. 

6. Elicit outcomes as a summary of lesson. 
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PUPIL WORKSHEET 



PROBLEM 3^* What is displacement? 

MATERIAIfi 

several metal cubes of various sizes string 

several irregular rocks or other objects that sink water 

ruler with centimeter scale 

graduated cylinder large enough to fit cubes and rocks into 
WHAT TO DO: 

1. Use your ruler to measure each side of a cube. Write its size on 
the chart below* 

2. Now figure the volume of the cube. 

(Volume equals length x width x hei^t.) 

Enter the volume on the chart. 

3* Measure each cibe in the same way, entering the information on the 
chart. 

4 * Put enou^ water into graduated cylinder to half fill it. Write 
the hei^t of the water on the chart. 

5* Tie a string around a cube and carefully lower it into the cylinder 
until it is under water. Now what is the water level? Write that 
number on the chart. 

6. How much water was displaced? 

7. Repeat for each cube and each rock. 

8. Ccnrplete the chart. 



object 


length of 
of side 


measured 

volume 


height of 
water in 
cylinder 


height with 
object 
in water 


water 

displaced 


cube #1 












cube #2 












cube jjs 












cube fh 












rock #1 












rock #2 












rock #3 













QUESTIONS TO ANSWER; 



1. Hovr did the -volme of cube number 1 ccorpare to the amount of water 
displaced? 



2. Were the results the same for each cube? 



3. How much water is displaced where an object is lowered into water? 



If, How can you measure the -volume of an irregular solid? 



5, How could you use this idea to measure one-half of butter 
easily? 



PROBLEM 35 



WKA.T HAPPENS TO OBJECTS T-Mf THEY ARE PLAOED IN WATER? 



OUTCOMES: 

Some olDjects placed in water sink, others float. 

t 

Objects placed in water lose wei^t. r 

The loss of weight in water is due to an upward pixsh of the water, 
known as buoyancy . 

An object that floats is pushed upward by a force equal to its weight. 

MATERIALS: 

see pupil worksheet 

PROCEDURE: 

1. Recall that the class discovered that water was displaced when any 
object was lowered into it. 

2. Tell the class they will investigate further what happens when some- 
thing is lowered into water. 

3 . Distribute materials and worksheets . 

4. Review questions at end. 
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PUPIL WORKSHEET 

PROBLEM 35. What happens to objects vhen they are placed in water? 

M/VEBRIALS: 

spring scale 

blocks or cylinders of wood, cork, 
several pieces of string 
large beaker (50O ml) 

WHAT TO DO: 

1 . On the chart below write the name of the items on your tiay. 

2 . Wei^ each item and record the wei^t of each below* 

3. Half -fill yonr beakers with water. With the spring scale still 
attached, lower the objects one at a time into the water. Observe 
the wei^t of each and record it below. Also observe whether or 
not the object is floating or sinking. Record your observations 
on the chart. 

i|.. Subtract the -wei^t of the object in water frcm the weight of the 
object in air and this will give the buoyant force (upward push) 
of the water on the object. 



ITEM 


WEIGHT IN AIR 


WEIGHT IN WATER 


SINKS 

OR 

FLOATS 


BUOYANCY 
(upward push 
of water) 





















































QUESTIONS TO AHSWER: 

1 . What happened to the weight of each object when it was placed in water? 

2. How much weight did a floating object lose? 

3. Why is it easier to carry someone in the water than it is on land? 
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PROBi™ 36. 



DO OBJECTS SINK OR FLOAT? 



OUTCOMES; 

An o^bject will float if it wei^s the same as the wei^t of the water 
it displaces. 

An object will sink if it weighs more than the weight of the water it 
displaces. 

MATERIALS: 

graduate cylinder ruler 

metal cube balance scale 

see pi:^)!! worksheet 



PROCEDURE: 

1. Review: 

a. An object displaces water when it is lowered into it. 

b. All objects lose wei^t when they are placed in water. 

c. A floating object loses its entire wei^t in water. 

2. Distribute materials and worksheets. 

3 . When pupil exercises are complete, measure a cube. Measure the water 
displaced. Children should recall that they are the same. 

4. Now weigh the displaced water and weigh the object siispended in water 
to point out that the weight loss of the object is equal to the wei^t 
of the displaced water or the weight of a volume of water equal to 
the volume of the object. In other words, a body that sinks loses as 
much wei^t as the wei^t of its own volimie of water. 

5 . Elicit that an object that floats displaces only its own weight of 
water. ^'Jhen it has gone down deep enough to displace enough water to 
equal its wei^t, it stays at that level. 

6. Gro over questions on piqoil worksheet. 
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PUPIL WORKSHEET 



PROBLEM 36 . Why do (hjects sink or float? 



MATERIALS: 

overflow can various objects of the same volume 

catch bucket pieces of thread 

beaker balance scale 

WHAT TO DO? 

1. Wei^ eaeh object on your tray and record the weights below. 

2. Weigh the catch cup and record the weight below. 

NOTE: The weight of the catch bucket remains the same for each item. 

3 . Pill the overflow can with water until it overflows. 

NOTE; Catch the overflow in the beaker and discard. When the water 
stops flowing, drop in one of the objects and catch the dis- 
placed water in the catch bucket. 

Wei^ the catch bucket and the water and record your results on the 
chart below. 

5 . Repeat the escperiment using one object at a time. 

6. To find the wei^t of the displaced water, subtract the weight of 
the catch bucket from the weight of the catch bucket plus the water. 



ITEM 


WEIGHT OP 
OBJECT 
IN AIR 


WEiiGin; OF 
CATCH BDCKEa 


WEIGHT OP CATCH 
BUCKER AND WATER 


WEIGHT OP 
DISPCACED WATER 





















































QUESTIONS TO ANSWER: 

1. Which items sank? 

2. How did their wei^ts compare to the weights of water displaced? 

3. How did the weights of floating objects compare to the wei^ts of 
the water they displaced? 

4. Why do sane objects sink while sane objects float? 

5 . How can a heavy ship float? 
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HIOBLEM 1. 



rmi CAN WE GROW UVIHG THINGS FOR STUDY?. 






OU3X/OMES: Living tilings require speciaX conditions (optinrum conditions) for 

growth. 

MA5EBRIALS: 



specimens set up qb sauries 

c,ny specimens pupils did. not hring in , , 

materials for hay infusion; hay or dry leaves, Jar or heaher, 
water from pond., from cut flowers, or tap water that has been 

standing hours 
also see pupil worksheet 



PROCEDURE; 

(Pupils should, have hrou^t in previously the wide mouth Jars ^d. sped 
mens to he grown. Those specimens that pi^ils could not get should he 

ready for pupils to set up.) 



1. Write the word BIOLOGY on the chalkboard. 



2. EUcit simple definition that Biology is the study of living things. 



3. Set up hay infusion for protozoa hy placing a small amount of h^ or 
dried grass or other leaves into the Jar of water. Place in a d^k 
place for 2k to 48 hours. Explain that protozoa (microscopic animals; 
will grow in the water and will he studied later. 

4 . Distribute equiimient and pupil worksheets. Have 

lustrate how they should assemble their materials. Provide tape for 
labeling individual work. It is not necessary for each 
up aH specimens hut he sure to have at least one of each. It is wise 
to have duplicates of bread mold and beans. 

5. Siipervlse work and assign a place for the Jars to stand for future 
enervation. PiQ?ils should he reminded that they are to make periodic 
dfase.wations and that they are to add water when necessary. 



6. Explain that p\;plls oamot opiate prohlem taellately rad llr- 
ing things will he studied at various times during the unit, hut have 
pupils point out that in each specimen set up, water was present. 



NOTE: Earthworms may he found after a heavy rain under rocks 

or piles of leaves in the park. At other times, they 
may he found near the surface of the soil near wet 
drains and other wet places, or they may he purchased 
in seme pet shops. 
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PUPIL WORKSHEET 



PRCQ3IM 1. How can we grow living things for study? 



WHAT TO DO; 

Choose the paragraphs that tell you how to grow your living things. Follow 
directions carefully. If you have a question raise your hand, for help. Look 
at the samples on the front desk to see how your materials should look when 
you have finished. 



You will have to keep a record of the changes your living things make on your 
log sheets. Keep a separate log for each specimen. 



BREAD MOLD 



Materials: wide mouth Jar, cover for Jar, paper towel or "blotter, 

piece of "bread. 

1. Wet the paper towel and place the paper in the "bottom of the Jar. 

2. Put a little dust from the floor on the bread. Do not put much dust on 
the bread. 

3. Place the bread on the paper towel in the Jar. 

4. Cover the Jar. 

5. Put the Jar in a dark, warm place. 

6. Check each day for one week. 




GROWING A PLANT FROM SEED 

Materials; lima beans, wide mouth Jar, paper towel or blotter 

1. Fit the paper towel or blotter around the sides of the Jar. See the 
diagram below. 

2. Place -Che lima beans between the paper and the Jar. 

3. Put a little water in the bottom of the Jar. You must add water as the 
seeds use it. 

4. Put the Jar in a wind.ow. Do not cover. 

5* Check every two days. 




GROWING A PLANT FROM A LEAF CUECCNG 
Materials; leaf from African violet. Jar or dish, pot, soil, water. 

1. Put the leaf in a small amount of water in a Jar or dish. 

2. When roots appear place the leaf in soil in a pot. The leaf should be 
on the surface of the soil. 

3* Water every other day. 

4. Keep in ll^t but do not keep it in direct sunli^t. 



1 



GROWING A POTATO 

Materials; svreet potato or white potato, wide mouth jar, toothpiclts, water 
!• Put toothpicks in the side of the potato# 

2# Balance the potato in the mouth of the jar# 



3 1 Fill the jar" with water so water is near an "eye" 
4. Place the jar in the window. 



(hud) of the potato# 




GROWING AN ONION 

Materials: onion hulb, 3 toothpicks, jar 

1. Put the toothpicks into the side of the onion# 4 ^^ •Koionr.Afl 

2. Rest the toothplote on the mouth of the jar so that 

3# Fill the jar with water until the water just toiaches the hottom of the oni * . 

4. Place the jar in the window. . 4- 

5# Add water whenever the onion roots cannot reach the water# 




(BOWING A PLANT FROM A STEM CUTTING 

Materials: stem and leaf from a ptoit like coleus, jar, water, pot, soil 

1. Put some water in the jar. 

2. Put the stem in the jar in the water. Only a small part of the stem should 
he in the water# 

3. Put jar in the window. . ^ . . . 

4. When the roots appear in a few days, carefully put the stem into the pot and 

cover the roots with soil. Water the pot every other day# 





GROWING EARTHWORMS 

Materials; a six inch or eight inch jar, leaves, dirt, grass, hlack paper, 
cover fo^ jar with holes punched in the top 

1. Pill the jar wf.th leaves, dirt and grass. 

2. Cover the sides of the jar with hlack paper. 

3# Put the earth worms into the jar and put a cover on the jar# 

4. Put the jar in a cool, dMik place. 

5. Coffee grounds, lettuce, or mashed potatoes may he uiixed with the soil for 
food for the earthworms. 
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EROBM 2 



HD^ CM TSSl MICROSCOEB HE!LP W STDDY UVIWG miCS? 



OOTCOMBS: (The microscope is an inst 3 ment ®or letting us see small objects, 

MAIESRIALS: 

microscope lens paper 

chaarb or pro^jected chart ccf the microscope 
see pipil 'worksheet 

PROCEDURE; 

1. Hold tg> a microscope and ask pvpils to explain how it is used# 

Point out that it is an important tool in science# 

2# Display a large chart or project a transparency. Quickly point 
out some of the parts# 

3# Distribute pipil worksheets and microscopes# 

^0 Carefully point out each of the following while pupils identify 
parts and perfoami the action on their microscopes and label t^^s 
on their diagrams; 

a# The microscope has several lenses; 
eyepiece lens 

low power lens - short objective 
hi^ power lens - long objective 
You may recall the work in Physics on the lens# 
b# Point out the body tube# Have students move tube ip slowly 
with the large adjustment kndb # Return to place# 
c# Move tube tp with the small adjustment knob # Point out the dif- 
ference in the movement and that the large one is used to find 
the material and the small one is to make what you see sharper 
and clearer# Use low power first and only use the small knob 
with high power# 

d# Point out mirror and show how to get light. Ask why mirror was 
turned toward the windows 

e# Point out stage j clamps and opening in stage # and condenser # 
Trace the path of light to the eye# 

5# Check to see that all diagrams are completely labeled# Review parts 
briefly# 

6. Read instructions from worksheet as students work and follow step- 
by-step. 

Check work where called for on the worksheet# When step six is com- 
pleted, pass out slide for ^.^ractice focus# 

7# Summarize by; 

eliciting names of parts on demonstration microscope in front, 
eliciting procedure for finding li^t and other st^s learned. 



FuciL WORKFHM 



PROBLEM 2. How can the microscorpe help us study li*vlng things? 



WWXMB: 



1. microscope 

2. lens paper 

3. slide of plant cell (You will get this later.) 





WAD? 'SO DO: 



1. Clean lenses and mirror *by wiping gently with lens paper. 

2. Clean the lens in the opening in the stage# 

3. Put the low power oh^ective into place *by turning it around tintll 
you feel it click. 

k -0 Iiook throu^ the eyepiece lens and at the same time ?jum the 
mirror toward the window until you see a full circle of hri^t 
3JLght. 

5. 1711110 you are looking at the ll^t, turn the wheel of the 
condenser fron number one to nuiriber five. What happens to the 
light in your field? 

6. Raise your hand for checking. 

T. Place your slide on the stage of the microscope and clamp. 

8. While you are looking through the eyepiece, RAISE the tuibe slowly 
until you see your material, using the large ad,justment knob . 

9. If your picture is not clear, use the smaU. adjustment knob to 
make the field clear. 

10. Raise your hand for checking. 

IL. lum the hi^ power ob.iective into place. 

12. Use only the smal.1 ad,iustment knob to make the field clear. 

13. Raise your hand for checking. 

l5*. Draw what you see. 

15. Get your microscope ready to be put away: 

a. Remove slide 

b. Turn the mirror level with the table 

c* Turn the lenses so that neither is in place (Neutral 
position) 

d. Put the tdbe all the way down 



QUESTIONS TO ANSWER: 

1. The condenser of the microscope changes the « 

The large ad^justment knob moves the . The 

small adjustment knob is used for > 

3, The -Joh of the Eilrror is to » 

4. The low power lens is found in the c ibjeeti've. 

BRINS TEES WORKSHEET TO CEiflSS NEXT roiE AND EACH TIMB 
1£0U ARB TO USE THE KCCROSCOEE 



mmm 



LOG SHEEO? 



1. What is the name of your animal or plant? 

(if you have two specimens you must keep two logs) 

2. What things did you need for your project? 

a* 

c • 

e. 

3. How did you set it iip? 



if-. What did you do for your plant or animal? List in order everything 
you did and gave it. 



5. What changes did you see in your plant or animal during the past two weeks? 
List any change no matter how small the change may he, 

•P ATO CHANGES SEM 

Month “Day 



QUESTIONS TO Al^WER: 

1. What do you think your plant or animal needs for growth? 



How do you know that your plant or animal is alive? 



2 . 



PROBLEM 3. HOW 3X) WE KNOW SOMEJCHIMJ IS ALIVE? 



OUTCOMES 



Living things carry on certain life processes that non-living 
things cannot perform. 



MATEEOAIfi: 



For the pis)ils; 
a small rock 
a plastic flower or 



a small growing plant (ivy) 

elodea in water with snail in test tiibe 

earthworm 

(Yon may siibstitute for a living thing 
a tree outside windxDW, etc.) 



leaf 

a rtfbber insect 



For the teacher: 



Set up on advance - 

chart of yeast "budding 

microscope 

slide and cover slip 



package of yeast 
two jars or flasks 
sugar 

warm water 



PROCEDURE: 



1. Distribute to students in the groups the piipil materials listed above. 
You may add any you feel will "be helpful in solving the problem. 

2. Have the pupils separate the materials into two groups - living 
things and non-3J.vlng things. 

3. Elicit and list on the "board reasons for the groupings made. For ex- 
ample the following life functions may "be cited: 

digestion 

Ingestion 

respiration 

excretion 

response to stimuli 

locomotion 

reproduction 

ij*. Show the class the jars containing yeast which were set up in advance 
with one jar containing actively growing yeast in warm sugar water and 
the other in water without sugar. Elicit differences "between the two 
jars of yeast. Ask which they think contains the live yeast. 

5. Point out that the sugar is food for the yeast and the gas of the 
"btb"bles is the waste given off "by the yeast. 

6. Make two slides of the yeast cells and set up two microscopes. Cut 

down li^t to make the yeast more visible. Budding can "be seen un- 

der high power. 

?• Have students o"bserve yeast under the microscope for "budding. Show 

them "budding on the chart so they will know what to look for. If 

you center some "budding cells in the field, then you can point them 
out more easily. 
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8. Explain that this hudaing is reproduction of yeast. 

9 . Prepare two slides, each containing a drop of water from the hay 
infusion set up yesterday. Stages of microscopes should he parallel 
to table. 

10. Allow ciaildren to come up to ohservo the protozoa moving. 

11. If a plant, such as Mimosa (Sensitive plant), is available, touch 
the leaflets gently and observe them fold back. 

12. Have pupils summarize by listing the functions they observed which 
indicate that something is alive. 

13 . Tell the children to bring in a list of ten living things, some of 
which cannot be seen, with the reasons they think they are alive. 
They are also to check their specimens set up previously to enter on 
their log sheets reasons they consider these things to Tre alive. 



mSEi 

TECS MOST BE DONE AT THE El® OF TECS LESSON FOR USE ABOUT THREE 



Get four sterile covered Petri dishes with nutrient agar in them. 

On one place a hair frcm a stiJdent, on another dirt from under the 
fingernail. Expose one to air for several minutes. Do not put any- 
thing on the fourth plate and do not open it. 

Incubate the dishes until needed in the lesson "How do one celled 
plants and animals reproduce asexually?" 






o 

ERIC 



- 128 - 



WHf ARE CELLS CALLED THE BUILDING BLOCKS OE LIVING THEIK3S? 



PROBLEM li-. 



OOTCOMES; AH living things are made of one or more small units called cells. 
Cells are smaH units of living material. 

MATERIALS; 

hioscope infusion 

chart showing a typical plant cell slide and coverslip 
and a typical animal cell 
see pi;q?il worksheet 

PROCEDURE; 

1. Distribute equipment and worksheets. Gxaide the pupils throu^ 
procedure. 

Show how to put cover slip on properly. 




2. Elicit that the appearance of the cells is like bricks. 

Have them make comparisons among the different preparations. 

3. When their work is completed project a slide of protozoa from the 
hay infusion. Have the pupils con^are these cells with the other 
cells. Elicit differences. 

Eyplal.T) that some living things are made of only one cell, while 
other living things are made of many cells put together. 

(Movement of protozoa, can be slowed down by placing a few strands 
of cotton on slide.) 

4. Summarize by eliciting answers to questions on worksheet. 



NOTE; 



If your time is limited and you know the group will not finish 
only have them prepare the slide of elodea, look at the pre- 
pared slide of epithelium and the slide of protozoa. You may 
even omit the prepared slide if you must. 



PUPIL WORKSHEET 



PROBLEM 4. Why axe cells called the hxiilding blocks of living things? 



MATERIALS: 

onion coverslip lens paper 

elodea microscope paper towel 

slide dropper 

Iodine solution forceps 

called Lugol*s slide of epithelium 

worksheet water 

worksheet on the microscope 

WHAT TO DO: 

1. Clean your slide and cover slip using the water and paper towel. 
Be careful not to break the cover slip. 

2. Place a small leaf of elodea on the slide using forceps. 

3. Place a drop of water over the leaf on the slide. 

4 . Put a cover slip over the leaf the way your teacher shows you. 

5. Set your slide aside where it will not be disturbed. 

6. Get your microscope ready for work. Use your worksheet for help 
in getting it ready. 

7. Look at the leaf under the microscope. 

Draw what you see. 



8. Clean your slide again. 

9. Place a thin section of onion skin on your slide. 

10. Put a drop of the Lugol's solution on the onion skin. 

11. Put a coverslip over the onion. 

12. Look at the onion skin under the microscope 

13. Draw what you see. 



l4. a. Hovr is the onion skin like the elodea? 
h* How are they different? 

15# Look at the slide of epithelim \mder the microscope. 
l6. Draw what you see. 



1T« a. How are these cells different fron the cells you have seen? 
h. How are these cells like the cells you have seen? 

18. Clean up your work area. 

19 . Look at the cells your teacher is showing. 

20. a. Draw the cells you see. 



h. How are these cells like the cells you have seen? 

c. How are these cells different from the other cells you have seen? 



QUESmCONS TO AUSWER; 

1. The blocks that you saw are called 

2. All the living things we saw were made of 

3 . lUhe animals the teacher showed were made xxp of 

(how many) 

If. What differences did you find between the plant cells and the 
animal cells? 



5 . Make a diagram of each kind of cell (plant and animal) to show 
these differences. 



PR0B3M 5* 
OUTCOMES: 

MATEKCAIS: 

PROCEDURE: 



WMT DIEFERENT TIPES OP CEULS MAKE UP OUR BODIES? 



All living things are made of cells. 

Our hodies are made of cells. 

There are many kinds of cells to do many different jobs. 

slides of different types of cells to project or drawings of 
these cells. ( a fiUmstrlp would he helpful if available) 
See pupil worksheet 



1. Ask the children what they think the human body is mads of. 

2. Elicit that since we are living things we must be composed of 
cells. 

3. Ask if students think that skin would have the same type of cell 
as the muscle under the skin. Ask for a reasorx for any answer. 
They should conclude that since skin does a different Job from 
muscle that their cells may be different. 

km Distribute worksheet. Do each step and have the students repeat 
as soon as you have shown them. Check work where required on 
the worksheet. 

5. When cosoipleted, collect equipment quickly. 

6m Project slides, or show pictures, of different types of cells. 
Elicit the differences shown among the different types of cells. 
Explain something of the Job of the cella. 

Jm Summarize by having children name four kinds of cells that make 
up the body. 

8. Ask children to prepare a chart of five kinds of cells at home: 



tjeb op cm 


JOB DONE 







NOTE: Add approximately l.itB gm. methylene blue dye to 100 ml. 

of 95^ isopropyl alcohol. To use this stock solution, mix 
IQral. solution with 90 distilled water. 



PUPIL WORKSHEET 



PROBIEM 5# What different types of cells make up our todies? 



MAITEEIIAIS; 



glass slide 
cover slip 
paper towel 



toothpick with flat edge 



lens paper 
microscope 
hottle of water 
worksheet of microscope 



dropper hottle of Lugol*s solution 
WHAT TO DO; 

1. Clean your slide and cover slip using the water and paper towel. Be 
careful not to break the cover slip. 

2. Scrape the inside of your check gently with the flat edge of the tooth- 
pick. You will not see much on the toothpick, hut the material is 

3. Gently nib the flat edge of the toothpick on th center of the slide so 
you get the material on the slide. All you will see is a small hit of 
whitish liquid on the slide. 

4. Put two drops of Lugol*s solution on the material. 

5. Place the cover slip on the slide. 

a. Hold the cover slip hy the edge. 

h. Put one edge at the edge of the liquid on the slide. 

c. Then drop the cover slip. DO WOT PEffiSS THE COVER SUP DOWN. 

6. Set your slide aside where it will not he disturbed. 

Y. Get your microscope ready for work. Get li^t. Use your old worksheet 
for help in getting the microscope ready. 

8. Raise your hand for your teacher to check the li^t. 

9. Now put the slide on the stage and clamp. 

10. Focus on the material on the slide. 

H. Raise your hand for checking. 

12. Turn to high power carefully. Raise your hand for help if you need it. 
BE VERY CAREBUL. DO WOT BREAK THE SLIDE. DO WOT LET THE LBI^ TOUCH 
THE SLIDE. 

13. Raise your hand for checking. 

14. Draw what you see. 

15 . Clean tp your work area. 

a. Remove slide. 

h. Put the microscope away. 

c. Put all equipment in the proper place. 

QUESTIOWS TO ANSWER; 

1. We made a slide showing 

?, The material on the slide came from . 

3 . The Inside of the jaw is made of 



mOBim. 6. TO DO om CMIED plants MD AMIMAIS KBPRODUCE ASEXOAIIiY? 



OOTCOMES: Asexual reproduction is reproduction of a new living thing from 

one parent. 

Fission is one method of asexual reproduction in which a living 
thing divides into two equal parts. Bacteria and protozoa 
reproduce hy fission. 

Budding is another method of asexual reproduction in which the 
organism divides into ■unequal parts. Yeast reproduce hy ’b\iddlng. 

MAIEERIALS: 

Petri dishes -with 'bacterial colonies 
chart of protozoa showing fission 
chart of hacteria showing fission 
chart of yeast showing *budding 
see pupil “worksheet 

PROCEDURE: 

1. Show pupils the Petri dishes on which colonies of “bacteria are 
growing. Recall that these were started hy placing hair on 
one, placing dirt frcm under the fingernail on another, and 
esqposing the third one to air. 

2. Ask where the large numbers of “bacteria came frcm to note that 
reproduction has :'.aken place. Explain that “bacteria are micro- 
scopic plants “but many “bacteria together form visible colonies. 

3. Ha’ve pupils examine the fourth dish. Point out that this one is 
sterile, that it is known as a CONTROL and is like each of the 
other dishes in each respect except the one and that it pro-vldes 
a ccmparison. 

ij*. Distribute equipment and worksheets. Guide pupils in their 
slide study. 

5. Explain that a paramecium is a protozoa. Point out other pro- 
tozoa on wall chart. 

6. Go over questions on the pupil ■worksheet with the class. 



PUPIL WORKSHEET 



PROBLEM 6; How do one celled plants and animals reproduce asexually? 



MATERIALS: 

microscope 
lens paper 
slide of Paramecium 

WHAT TO DO: 

1. Set vip the microscope following the directions given previously. 

2. Wipe slide gentry with lens paper to remove any finger prints. 
Handle the slide hy the edge only. 

3. Place slide on the stage and clamp. Look at the slide. 

Dmw what you see. 



5* Paramecium is one kind of animal called ,• They repro- 
duce hy • This method is r eproduction 

because there "is parent for a new paramecium to he foimed. 



6. Clean up your work area. 

QUESTIONS TO ANSWER: 

1. Asexual reproduction means » 

2. Paramecium reproduces hy ■ 

3. Bacteria reproduce hy • 

4. Yeast reproduce hy . 

5. The methods of reproduction mentioned are b ecause 

only one parent is needed to make a new plaint dr animal like the 
parent# 
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PROBIiEM 7. HDW DO SOME MJmcmULAR PltAHOS MD AMMAIS REPRODUCE ASEXtIAIIiY? 



OOTCOMES: Bread mold rei)roduces By sporulation. 

Scjane hi^er plants reproduce and regenerate parts By vegetative 

propagation# 

Hydra reproduces By Budding# 

Some higher animals can regenemte parts. They cannot reproduce 

a vhole new organism asexually. 

MATERIAtB: 

Growth esqoeriments: Bread mold, African violet, coleus stem, earthworm, 

onion 

Live ]^rdra, if availaBle Chart of Hydra showing Budding 

Chart of Bread mold showing parts 
See piqoll worksheet 

PR0CE3XJKE: 

1. Display sanrples of Bread mold grown By the students and plants 
grown from parts of plants - African violet, coleus stem, onion 
Bulb, potato. 

Point out the plants that are Beginning to grow from a small 
part. 

2. Elicit tbe number of parents needed. Eaqplain that this kind 
of asexual areproduction is called vegetative propagation. 

3. Show a live E^ydra or a preserved specimen# Use a chart to 
show Budding. 

km Distribute worksheets and materials. 

5# Display chart of Bread mold with parts labeled. Guide the pu- 
pils throu^ the worksheet activity. Thqolain that the spores 
can stay alive without growing for a long time until they reach 
optimum conditions. Elicit what these conditions are. Elicit 
that some of these spores must have Been in the dust they put 
on the Bread. 

6m Give other exajuples of vegetative propagation, for example, 
strawberry plant or spider plant growing from runners (long 
stems), new Bulbs from a single B\alB, potatoes from tuBers, 
Banana from stem cuttings, and ferns from rhizomes (under- 
giround stems.) 

Jm Briefly explain regeneration and distinguish Between regener- 
ation of a part and reproduction of a new organism, 
a. Lobster can regenerate a lost claw. 

B. Some lizards can lose their tails and regenerate new ones. 

8. Have pigoils list various ways of vegitative reproduction with 
examples of each. 
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PUKHi WORKSHEET 



RROBIEM 7: How do some raulticell\alar 

MATERIAI6; 

“bread mold growing 
hand lens 
hand microscope 
lens paper 



plants and animals reproduce asexually? 



slide and cover slip 

forceps 

dropper 

d&r or healcer 



WHAT TO DO: 

!• Look at the bread mold throu^^ the hand lens. 

2. Draw Tdiat you see. Use the chart in the front of the room to find out 
the names of what you saw. 



3. With forceps, carefully take some “bread mold from the Jar and put it on 
the slide. Do not take much. 

If. Add a drop of water to the bread mold. 

5. Put on a cover slip. Be sure not to press the cover slip down. 

D. Set the microscope for light. 

7. Look at the slide under the microscope. 

8. Draw what you see. Have your teacher check to see that your mold is not 
too thick. Use the chart in the front of the room to find out the names 
of the parts you see. 



QUESTIOKS TO AUSWER; 

1. The SEoall round objects which are inside the ball-like part of the 

bread mold are . 

2. Bread mold reproduces “by i^e falling on the rl^t 

material to grow. 

3. Make a list of the other many celled plants and animals that you heard 
about today. Tell how th^ reproduce asexually. 



HiADT OR AimiAIi 


HOW OTEr REEEOBUCE ASEXUAII.S 


Regeneration means 


• 
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PROBLEM 8. 



HOW IX) FLOWERS ALLOW FOR SEXUAL REPRODUCTION OF FLAETS? 



OOTCOMES: Flowers contain the male and female parts of the plant. These 

are the parts necessary for reproduction. 



MATERIAIS; 



chart of the flower model of the perfect flower 

samples of flowers: p\JSsywillow, tulip, com, "buttercup, etc. 

see pupil worksheet 

PROCEDURE: 

1. Display a model, a chart or a projection of a ccraplete 
flower. 

2. Identify the flower as the part of the plant containing the 

and/or female parts of the plant needed for reproduction. 

3. Show the samples of flowers. Identify the ones with "both 
male an female parts, such as lily, tialip, rose and hetter- 
cup. Show others, such as, com, pussywillow, flowers of 
wiUow, trees or "birch trees which are either stamlnate 
(inale) or pistillate (female) flowers. 




5. Have the children' identify the parts on the flower model, 
include sepals, petals and functions of each. 

6. Explain that the anther produces the pollen grains with the 
maio gamete or sex cell and that the ovary contains ovules 
or female sex cell. 

Distribute worksheets and materials. 

a. Have pupils identify the parts on their flowers. 

"b. Have them proceed with the dissection carefully. 

c. Caution them to save the parts for mounting on card- 
"board with plastic wrap covering. 



PUPIL WOBKSHEIST 



PROBLEM 8. How do flowers allow for sexual reproduction in plants? 



MAIERIACS; 

large flower, such as, gladiolus or t\ilip 
razor "blade (sin^e edge) or scalpel 



forceps 
hand lens 
chaorfc 



WHAT TO DO: 



1. Find all the parts you named earlier. 

2. Remove sepals. Why does a flower have sepals? 

3. Remove petals carefully. Why do some flowers have petals?_ 
k. Find the stamens (male) and pistil (femal) . 

5 . Find the anther and filament parts of the stamen. 

6. Find the stigma, style, and ovary parts of the pistil. 



Draw a stamen and la"bel the 
anther and filament 



8. Draw the pistil and label the 
stigma, style and ovary 



9 , Touch an anther to the stigma. What happens? Use the hand lens to 
look at the stigma "before and after it is touched with the anther. 

10. Shake an anther over paper. The material which fell on the paper is 

called . 

11. Make a crosswise cut throu^ the ovary. Inside the ovary there are 

many . They are attached to the ovary wall. 

Use the hand lens to look inside the ovary closely. 

12. Mount your d0.ower parts on a cardboard and la"bel them at home. 



QUESTIOHS TO AIBWER: 

1. The male part of the flower is the 

and 



2. The pollen grains are found on the 
are (male, female). 



3. The female part of the flower is the 
three parts , 



which has two parts 

• Pollen grains 

which has 



and 



k. The ovules are found in th e 
(male, female). 

5. We know the stigma of the flower is 
stuck to the stigma. 



. They are 



"because the 



PROBLEM 9; HOW DOES mOTIIJZAlOglON T-AKE PLACE IIT !PHE PLOWER? 

OUTCOMES: Flowers must Le polUnated for rerproduction to take place. 

Pollination is the transfer of pollen to the stigma of the 

same or different flower. 

Fertilization in the flower is the union of the spem nu- 
cleus of the pollen grain and the ovule. 

MATEKCALS; 

chart showing pollination and fertilization 
flower model 

PROCEDURE: 

1. Display the cha 3 ?t and the flower model. 

2. Define pollination. Elicit three ways that pollination could 
he acccnrplished. Some pupils will know insects (hees) and 
wind transfer pollen. Escplain that pollen can he transferred 
from the anther to the stigma of the same flower hy the natu- 
ral movement of the flower (self-pollination). 

3. Explain the importance of pollination using com as an exam- 
ple. Com is wind pollinated (cross -pollinated). If a staOk 
should he isolated (behind a ham or other building) so that 
the wind cannot get any pollen to it, no ears or com (no 
kernels) will he produced. Save reason to he elicited later 
from the students. 

4. Distribute worksheets showing stages from pollination to fer- 
tilization. Elicit: the parts already known, such as, the 

pistil, stigma, ovary. Use model or chart to refresh memory 
on parts. 

5. Recall that the stigma contains a stichy material to catch 
the pollen and provide for the growth of the pollen tube. 

6. Trace the development of pollen tube, nuclei traveling down 
the tube, and union with the ovule. Define fertilization. 
Point out parts on each diagram on the chart so that they can 
note the changes that take place. 

7. Summarize by answe 3 :ing the questions on the worksheet with 
the pupils. 



PUPIL WORKSHEET 



PROBLE^4 9: How does fertilization take place in the flowert 




WHAT TO DO: 

1. Label these parts in each diagram. 

pollen grain pistil ovary 

pollen tube stigma ovules 

spexm nucleus 

2. What is the difference between picture 1 and picture 2 above? 



3. What has changed in picttire 3? 
if. What has changed in picture 4? 

QUESTIOI© TO MSWER: 

1. Pollination is • 

2. The male sex cell is the • 

3# The female sex cell is the • 

If. Fertilization is completed in picture because • 

5# Fertilization means • 
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PROBLEM 10. 



WHAT ARE PRUITJS MD SEEDS? 



OUTCOMES: The fertilized egg (zygote) develops into a seed. 

The ovary around the seed develops into the fruit# 
Any piLant structure containing seeds is a fruit. 



MATERIALS: 

chart on fruits and seeds 
museum Jar of Lean 
germinating seed grown in class hy 
see pupil worksheet 



samples of various fruits and 
seeds (try to include some 
students fruits we do not eat: e.g., 
rose - maple tree) 



PORCEDURE: 



1. Review hriefly the process that produced the fruit. Use pic- 
tures where possible to show pollination hy insect. 

2. Explain that after fertilization most of the original parts 
of the flower die and fall away "but the fertilized egg cell 
divides many times and develops into what we call a seed. 

The ovary which contains the fertilized egg grows and stores 
food and is called a fruit. 

3. Show sanrples of fruits and seed. 

4 . Work step-"by-st©p with the class as outlined on the worksheet. 

5. Do review exercises on worksheet identifying fruits and seeds 
with pipils. 

6. Have children list ’’fruits” and ’’vegetahles” . Now explain 
that all plants are vegetables ("botanically) and any plant 
structure containing seeds is a fruit. Thus peppers, squash, 
etc. are fruits. 

T. Suggested Homework: 

Give the class a list of plant parts and have pupils identify 
the fruits and the seeds on the list. 



ear of com 
com kernels 
cucumber 
tomato 
string bean 



lima bean 

pickle 

squash 

lettuce 

watermelon 
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PUPH. WORKSHEET? 



PROBLEM 10. What are fruits and seeds? 



dissecting needle 
razor hlade or scalpel 
paper for drawing diagrains 



MARERIAIiS: 

pea pod (fruit) 
hand lens 



WHAI TO DO: 

1* Look at the fruit (pea pod) you have on your table. Look for any parts 
of the flower that may still he present. 

a. Find the hlossom end of the fruit where the flower was before the 
fruit developed. 

b. Find the stem end where the fru5;t is attached to the plant. 

c. Look for some sepals that may be at the stem end. 

d. You may see the old stigma and stamens at the blossom end. 

2. Draw a large diagram of your fruit (pea pod). Label the blossom end^ 
stem end, and other parts if present. 

3* Carefully split your pea pod in half along the seams. Be careful not 
to loosen the seeds (peas) inside. 

4. Find where the peas are attached to the wall of the fruit. 

5. Draw a picture of the peas (seeds) in the pod attached to the pod(fruit). 
Lsbel the diagram. 

6. Remove one of the seeds (peas). Using the lens, look at the scar at the 
place where the pea was attached. OThere is a very small opening near the 
scar called the micrqpyle. OMs is where the jKJllen tvibe entered. 

7. Remove the outer layer (seed coat) of material around the seed. Be care- 
fuXL not to destroy anything underneath. When the seed coat is removed, 
you will see a small tail-like part called the hypocotyl . 

8. Draw a diagram of the seed showing the hypocotyl. 

9. Carefully split the seed (pea) in half. It is easy to do this along the 
split or line you see around the seed. Iiook at the small part attached 
to the hypocobja. This is the embryo or young plant. The two halves are 
the seed leaves. They contain food for the young plant to grow on until 
it has ro^ts. 

10. Draw a diagram of the split pea showing one seed leaf and the embryo. 

Look at the Jar your teacher has to see the parts clearly. 

QUESTIONS TO ANSWER: 

1. The pea is really a » The pod is a 

2. The old ovary is now the The old ovules are now 

3. What must happen to the flower before a fruit and seeds can be made? 



it. Write the meanings of these words in your notebooks: 



micropyle 



hypocotyl 



enibryo 



HOW DO SOME AimAIg KBERODUOE SEXOAXItY? 



EROBIEM 11, 



OOTCOMES: Frogs and most fish reproduce hy external fertilization and 

external developaent of the eggs. 

The frog reproduces hy external fertilization and development. 

The frog develops from egg to adult throu^ many stages called 
"metamorphosis’* • 



MATERIALS; 

fish containing roe (eggs) - perch is a g^d specimen, 
transparency for overhead projector of the internal structure of fish 

showing the reproductive system. ^ m-p 

transparency or chart of reproductive organs of frog showing external dif- 
ferences between male and female. 

chart and/or museum jar showing stages of metamorphosis of frog, 
see pupil worksheet 



EROCBDURE: 



1. Show dissection of foaale fish. To dissect the fish: M^e a 

ventral cut from the vent to the region between the pectoral 
fins and from there to the base of each pectoral fin. Remove 
a flap of body wall from each side of the medial cut to ex- 
pose the body cavity. 

2. Show trani^arency to identify the reproductive parts of the 
fish. 

a. In the female there ■will usuaUy he a large masa of 
eggs or roe ooverea hy a thin aenibrane. She ovldnot 
can be traced to the cloaca. 

b. In the male, two long, thin, white structures running 
almost the entire length of the body cavity are testes. 
A i^erm duct leads to the cloaca. 

3. Recall the term fertilization - the union of egg and 
Point out that fertilization is external in most fish, ^e 
fem^e deposits her eggs in a chosen place. The male follows 
and deposits speim over the eggs. Fertilization con then 

take place. 

If time permits, you may tell of some peculiar reproductive 
habits of fish like salmon, stickleback and grunion. 

5. Using the chart of frog, locate reo?roductive parts of the 
male and fmnale frog. 



6. Using a chart of museum jar showing metamorphosis, point out 
the stages of dev^oooment of the frog from fertilization to 
adult. 



J 



EREEARAOHON FOR CHICK EMBR'XO DEMONSmAIECON 
(Set up 3 or if days Tjefore teaclilng Pro’blem 13) 



Get at least two dozen fertilized eggs# These are "best obtained from farms or 
hatcheries.* The eggs in the grocery store are usually not fertilized. 

Incitoate the eggs at a temperature of 103® P. Most incTfljators have a thermo- 
state. If your incdbator is heme made change the wattage of li^t bulb or 
the insulation to ad^Just the temperature. Be sure the thermometer is at the 
level of the eggs. The temperature may vary within the Inciibator. Pat a pan 
of water in the Inctibator so that the atmosphere will be moist. 

Put a pencil mark on each egg. The eggs must be turned around twice da il y so 
that the meoibranes wlH not adhere to the shell. The pencil mark will let 
you know when eggs have been turned l80 degrees. 

Eggs can be removed daily for ebservation. When an egg is removed, be sure 
the egg is held in the same position as it was in the InciOjator so the embryo 
will remain on top. 

IWbryos can be removed from the yolk and mounted on ^Lass plates in ten per- 
cent formalin for display. 

Some eggs can be left to hatch. If they do, let the chick remain in the incu- 
bator to dry off. R^nove chicks to warm place (li^t bulb can provide heat). 
Give chick feed and water. Wood shavings should be put on the bottom of box 
to sbsooeb droppings. 

Instructions for opening the eggs to demonstrate are Included in the problem 
on the egg. 

* You may get fertilized eggs from the State TMversity Agricultural and 
Technical College at Parmingdale in Parmlngdale, Iiong Island. 





o 

ERIC 
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HDW DOES A EERKCIJCZHID EGG DEVEtOP? 



OUTCOMES: The fertilized egg divides majiy tdbiies. 

The cells divide through a process called mitosis. 
The groi;^ of new cells change shape. 

MATEBIAIS; 



chart of developing egg of starfish 
prepared slides of starfish egg 
chart of mitosis 

individual pupil charts of mitosis and of developing egg 
PROCEDURE; 



1 . Show chart of stages of developing staariPish egg. The xinfer- 
tilized egg shows the nucleus. The fertilized egg is sur- 
rounded *by a fertilization menibrane so no nucleus is seen. 

2 . B3{plain that the egg cells divide into a round cluster of 
cells called a morula . The division continues until there 
is a hollow *balx of cells filled with liquid called a 
hlastula. Division centimes and one side of the hlastula 
lEeccies^pushed in and structure two cell layers thick is 
formed - a gostrula . 

3 . Study slides of the developing egg. Point out same stages 
seen on the chart. 

if. Give out worksheets of mitosis. Lahel parts with class so 
they will readily see the changes from stage to stage. Ex- 
plain that all cells divide this way. 

(This is true except for sex cells during gametogenesis. 
Gametes must undergo reduction division (melosls) to ad- 
just the chromosome nuniber. If the class is sufficiently 
Interested and able, you may go into this.) 

As a review, have ipupils leibel the three stages of the de- 
veloping egg on their charts. Explain that very little if 
any growth takes place in the early stages of cell division 
so cells get smaller as nunibers Increase. 
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PtIPIL WOBKSHEET 



PROBIEM 12. How does a fertilized egg develop? 



MAnZEKEACfi: 

'blaaak chart of mitosis - cell division 
■blank chart of developing egg 

WHA3? TO DO: 

1. Label each "phase” of mitosis. Use the teacher’s chart as a guide. 
What does "phase" mean? 

2. On the diagram of the resting stage, label the following paarfcs: 

nticleus 
cell, membrane 
sytcplasm 

3. Look at the second diagram. What differences do you see between 
this diagram and the first diagram? 

Do you see any new parts? Where did these parts come from? 

if. Look at each diagram. Pind the differences in each diagram. The 
long uod-like parts are chromosomes . 

5. Label on each diagram; 

chromosomes 
c^Ll menib3?ane 
cytoplasm 

6. What has happened to the nucleus? 

QUESraOHS TO ANSWER: 

1. The part of the cell that changes the most when a cell divides is 

the . 

2. When the nucleus begins to divide, the material in the nucleus 

arranges itself into • 

3. Can you tell how a new cell is made? Tell what changes take place 
in the cell step-by-step to make a new cell. 



a. 

b. 



c. 

d. 



e. 

if. Label the stages on the diagram of the egg. 

- lifT - 






i 

f 



I 



i 



1 



1 

i 



.3 



rnGBSm 33. MAT CHAUGES TAKE PLACE IlilSrDiB THE EGG BEFORE THE EGG HATCHES? 



OOTCOMES; Much of the egg material provides food for the developing embryo# 

The fertilized egg goes throu^ many changes in order to develop 
into a chick# 

It takes twenty-one days for the egg to develop xmder the proper 
conditions of temperature and moisture. 

The embryo of the chicken develops very much as mammals do, in- 
cluding humans# 

MATERIALS; 

a three or four day chick embryo 

saline solution - 9 gm# iodine free salt(f^“-^U in 1000 cc water at 103° E# 
finger howl charts of developing chick emhryo 

PROCEDURE; 

1. Review and elicit, if possible, that much cell division has taken place 
inside the egg from the time it was fertilized imtil now# Eatplain that 
the egg has developed heyond the gastrula stage# 

2# To demonstrate the four-day chick embryo, hy doing the following; 

a# Assenible the equipment - finger howl half-full of the 
saline solution which Is 103° E# You may use a prohe as 
a pointer# 

h# Remove the egg from the IncUbator only when you are ready 
to open and show it to the group# 
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c. Be sure to hold the egg in the same position as it was in 
the inciibator so that the embryo will he on top. Crack the 
egg gently on the edge of the finger howl. 

d. In the th 2 ?ee-day or four-day emhryo the heart is heating 
and will continue to heat for a half hour if the saline is 
at 103° P. 

3# Show these parts to the pt;pils* Project diagram if possible. 

Other eggs should he removed and opened at later stages close to 
8, 10, l4, l6, l8, 21 days. Open in the same manner as the four-day 
egg. In 21 days some may hatch. 

4. After several observations of the enibryos have been made, ask, 

”What conditions are necessary for the egg to hatch?” 

5. Start filling in the chart below. Follow procedure above until all 
data have been entered. 

'What changes take place Inside the eggs before it hatches? 

4 days 



8 days 



10 days 



14 days 



l6 days 



18 days 



21 days 



6. Eaqolain that these changes in the egg are very similar to the develop- 
ment of human enibryos but the himian takes much longer to develop. 

Note; The questions may be used as a worksheet of observations for 
the pupils. Duplicate the q.uestions of the summary with anq?le 
space for the pvpils to write in their observations. Be sure 
to give them things to look for when you show them, e.g., 
heart, body, head, limbs, eyes, size, shape. 

Identify organs. Look for groups of organs that form systems. 



PROBLEM Ik. 



now DOES THE BODY WORK? 



OUTCOMES: 



The hody many parts or systems that ■work together to make 
it function. 

Organs that work together to do a specific ^db form a system. 



MATERIACS: 

manikin 

wall charts of each system - 



digestive, respiratory, circulatory, nervous, 
excretory, iiiuscilar, skeletal 



unlaheled diagrams of systems 



1. Ask the class to name some of the functions or activties of 
the "body, such as, hrc^athing, eating, moving, etc. 

2. Ask them to consider each of these activities to determine 
if the activity is performed hy the entire hody or if speci- 
fic parts are involved in order to develop idea of systems. 

3. Display the manildn and have p’upils help ’’dissect’ it and 
identify organs. 

k» Point out a groi:p of organs that form a system, i.e., they 
work together to perform a specific joh. 

5. Hang the charts of tlie systems in front of the class. 

6. Distribute -worksheets and blank charts of the systems. 

7. Have the pupils label the blank charts using the manikin and 
large charts for reference. Have them complete the worksheets. 
Circulate, gi-ving assistance. 

8. Summarize by compiling in chart form information elicited 
from pupils; 



system 


job 


organs that make -up the system 









9. Point out that one system depends on the work of other 
systems. Explain that the body must have all systems func 

tioning properly. 

10. Have the children: 

Complete at home the charts begun in class. 



PUPIL WORKSHEET 



PROBLEM ik, Hov does the body vork? 

MATERIAIS; 

“blank diagrams o£ systems 
pictures of organs you brou^t in 

WHAT TO DO; 

!• Look at the manikin in the front of the room. Make a list of organs 
you see. 

2. Tell -what the job of each organ is. Write the job next to the name. 

3. Look at the large charts in the front of the room. Find a blank 
chart that is like the large charts. 

a. Write the title of the system on each chart. 

b. Label the organs. 

4. Arrange the pictures of organs you brou^t in in groupis that go 
together. 

QUESTEORS TO ARSWER; 

1. Each groi 5 > of organs working together to do a special job is called 



2. How is it possible to fit all the groi; 5 )s of organs into the body? 
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HDW 3D0BS THE EHGESTTVE SYSTEM DO ITS JOB? 



moBim 15 : 

OUTCOMES: Each organ of the digestive system helps to change food into a 

soluble fonn* 

Soluble (digested) food enters the blood frcm the small intestine 
“Where digestion has been cosiipleted* 

Pood must be made "water soluble to be "used by the body. 

Pood is used or needed in the cells of the body. 

MAITBEOIAIS: 

chart of digesti"ve system manikin 

model or picture of "villus picture of stcmaeh wan 

pupil diagrams of digesti"ve system 

PROCEDUKE: 

1. Show the chart of the digesti"ve system. 

Trace th e path of the food through the system^ eliciting names of organs 
as you "trace. Esplain "that the li"ver, gall bladder and pancreas are ac- 
cessory organs and "that food does not pass throu^ them. Have children 
check their charts of systems as you work with "wall chart. 

2. Describe the function of each organ. Show picture of stomach lining to 
elicit reason stomach is suited for its job of churning and mixing. 

3. Esplain that digestion is started in the mouth and is comple-ted in the 
pn»n intestines. (Process "takes about 15 hours.) Prom here digested food 
mateiriLals alter the blood to go to "tiie c^Lls of the body. Other materials 
which cannot be digested pass throu^ large intestines and rectum to leave 

body. 

It. Explain that food has not become a part of "the body "until it has left "the 
digesti"ve system or alimentary canal. The food materials which we cannot 
digest^ for example, plant cellulose, are ne"ver "in the body", they pass 
throu^ the ""tuibe within a tube." 

5. Show a model of a "vUlus. On the cross section, show that food must pass 
thfiWi vessel walls and cell membranes to enter blood. 

6. Ha"ve pipils summarize the lesson by tracing "the path of food "using the mani- 
kin. Allow them to dissect the model to describe an organ and its function. 



PROBIEM 16. WHAT CHEMICAL CHAHGBS TAKE PLACE IN THE MOUTH AED STOMACH? 

OUTCOMES: Starch is changed to sugar by sali"va in the mouth. 

Some pro"fceins are digested in the stomach. 

MATEEOAIB: ^ ^ x. 4 

two beakers of water starch suspension - 1 gm. s"barch in 

•two 10" pieces of cellulose "tubing 1000 cc hot water 

see pupil worksheets starch suspension + sali"va 

PROCEDURE: 

1. Have children recall the tests for starch and sugar. 

2. Distribute materials and assist pupils in their observations. 

3. When they have completed, ask, "Why is digestion necessary^" and set up 
the demonstration in the diagram. The cellulose tubing represents intes 
tines. Tie ti^t knots and rinse thoroughOy before placing in beakers. 
Be sure there is enou^ "water in beakers for pupil tests tomorrow. 
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PUPIL WORKSHEB]? 



PROBLEM 16. 



What chemical changes take place in the mouth and stomach? 



MATEKCALS; 

7 test tubes in a rack 
test tuibe holder 
Lugol*s solution 
Benedict’s solution 
starch suspension 



droppers 

matches 

label 

cotton 



Vfi solution hydrochloric acid 
1$ solution pepsin 
cooked egg white 
ailcohol burner 



WHAI TO DO; 

1. Set up 6 test tubes with the following things; 

a. starch suspension 

b. starch suspension 

c. starch suspension and saliva f shake to mix) 

d. starch suspension and saliva (shake to mix) 

e. saliva 

f. saliva 

2. Allow the tubes to stand while you continue. 

3. Into a clean test tube, place some cooked egg white. 

4 . Add equal amounts of p^sin and hydrochloric acid. This mixture is like 
the Juices of the stomach. 

5. Stopper the tube with cotton, label it with your name, and give it to 
your teacher for storage in a a waim place until tomorrow. 

6. Now test the tubes above 

a. for starch; test tubes a, c, e 

b. for sugar; test tubes b, d, f 

7* There was a positive starch test in the tube containing 
8. There was a positive sugar test in the tube containing 

QUESTIONS TO ANSWER; 

1« Did the saliva contain sugar or starch? 

2. Did the starch suspension contain sugar? 

3. How can you explain that starch plus saliva contained suigar? 

4 . What happens to bread in the mouth? 

5. (Answer tomorrow) What happened to the egg white? 



HKXBLBM 17. 



WH3C IS KCGESmCON NECESSARY? 



OUTCOMES; ‘Ibe same as the outcomes listed in the Tjrevlous lesson. 

MAIEEBXALS: 

chart of the digestive system 
manikin 

the two heakers set xqo during previous lesson 
see pupil worksheet 

PROCEDURE; 

!• Distribute worksheets and the equipment for the lesson. 

2 m Display the osmosis set-ups and review what the parts of the 
set-up represent. 

3. Help pupils answer the questions in the procedure. 

Recall that Lugol*s solution is used to show when starch is 
present and Benedict* s solution is used to show when sugar 
is present. Do this Before the pupils make the tests. 

Check then carefully as they make the tests for starch and 
sugar. 

Be sure they know how to heat properly in the test for sugar. 

5 . When they have completed the tests and questions, develop 
with them the reason starch must he changed to sugar. Explain 
that for any material to enter the cells, it must he ahle to 
go throu^ the wall of the small intestine and the wall of the 
hlood tube and to enter the cell throu^ the cell membrane. 

6 . Explain that nutrients must he changed into a form ahle to 
enter the cells. These materials are changed chemically. 

This is digestion. Point out that the org^s of the^^- 
gestlve system act to change the food chemically so it is 
dissolved and can enter the cell where it is used. 

7 . Develop the chart on the worksheet with the pupils. 

8 . Summarize hy; 

a. Eliciting the path of food in the body 
h. Eliciting what happens to food in each place or organ 
of the system 

c* Eliciting a definition of digestion 
d. Answering, "Why must food he digested? 





PUPIL WORKSHEET 
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PROBIM 17: Why Is digestion ncesssaxy? 

MATERIALS; 

water £raa the two Leakers set ig? in the previous lesson 
test t\fl)es Lugol*s iodine solution 

"burner Benedict’s solution 

WHAT TO BO; 

!• Look at the "beakers on the table in the £ront of the roan* 

a* In one "beaker there is ^in the tulbing. 

"b* In the other "beaker there is ^In the tiiblng. 

c* The t^uiblng represents ^and. the water represents 



2* Get some water from the "beaker containing ti£be of starch and. water and. 
pour into a test tiibe* 

3* Put a few drops of Ltigol's iodine solution into the test tribe* 

Why did you put iodine solution in the water? What does this show? 
a* The starch (did, did not) go throu^ the meanbrane* 

"b* I can tell "because . 

4* Pour seme water from the "beaker where the starch and saliva were in 
in a test tribe* 

Add some Lugol’s iodine solution to the water* What happens? 

6. Test water from each "beaker with Benedict’s solution* Heat gently* 
What does this show? 

Some mterial did go throng one membrane* I know this "because 

, I ■ ■ ^ ^ . I .. 1 .1 _ * 

In the tribing with starch and saliva made* 

8* In the "body starch must "be changed to , 

This change "begins in the , ^ 

QUESTIONS TO ANSWER; 

1* The organs of the digestive system are; 



2* When starch is digested^ the starch is changed to 
3 * The other food materials must "be changed or 

4* Most digestion happens in the , 

5* We must digest food "because 



r 
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EROBIEM l8. HDW DOES TOE WJX£ USE TOE KK)D HE EA3?? 



OUTCOMES: Pooas are needed: 

a# to produce heat 
h# to produce energy 

c. for growth and repair 

d. to regulate “body functions 

The chief energy foods are those foods containing carhohydrates 
and/or fats and oils# 



MATEBIAIS: 



spray can cover 
hutter or margerine 
wide 
water 



thermometer 
calorie charts 
food charts 
matches 



PROCEiXJRE: 

!• Tatoe the cover of a spray can such as that used for hair 
sprays or spray starch. Add water to the outer ring and 
place a amount of melted hutter containing a string 

wide in the center section. Take the temperature of the 
water. Then ignite the wide and when the hutter has humed, 
tahe the temperature of the water again to show that heat 
was produced when the hutter hTxmed. 

2* Hold a piece of lump sugar with tongs. Dip the sugar into 
cigarette ashes. Then ignite it to show sugar is a fuel and 
will hum to produce heat and energy. 



3 • Refer hade to chemistry uxdt and have children describe burn- 
ing as an oxidation process, i#e. something combining with 
oxygen. 

4. Hold a peanut hy tongs or on a dissecting needle and ignite 
it. 

5. Have calorie charts availahle for pupils to look up calorie 
values for hutter, peanut and sugar. Explain that a calorie 
is a unit of heat and therefore hi^ calorie foods are our 
energy foods. 

6. Have children summarize that foods do a variety of johs: 

that particular substances in foods do special that 

our chief energy foods are those containing carbohydrates 
and/or fats or oils. (Proteins can he used to provide energy 
when necessary.) 



WHA3? MA.TERIAIS ARE 13EEDED FOR GROMI AND REPAIR? 



PROBLEM 19 . 



OUTCOMES; Proteins are needed for grarfeh and repair. 

Minerals are needed in small amounts to replace lost minerals 
and also for general body maintenance# 

MATERIALS; 

bacteria that have been incubated for one or two days in tubes containing 
nutrients (below) 

bone that has had calcium removed by being soaked in dilute hydrochloric 
acid 

hemoglobin (iron) charts 

NOOIE; Pure specimens of non-pathogenic bacteria can probably 
be obtained from a neighborhood college 

PROCEDURE; 

1. Display bacteria that have been inciibated in 

a# 2 $ solution of glucose 

b. peptone solution 

c. fat suspension 

d. water 

e. peptone and glucose 

2. Examine the tubes for greatest degree of growth and repro- 
duction (most cloudiness). The peptone and sugar should 
be first, peptone alone, second. 

3« Elicit that proteins are needed for growth and the form- 
ation of new material. 

if. Display a bone which has been in dilute hydrochloric acid 
for a few days to remove the calcium. Have children ex- 
amine it to see it is fl^exible. Have them point out the 
need for calcium in maMng bones arid teeth hard. 

5 . Show a color chart of blood with varying amounts of the 
mineral, iron. 

6. Summarize by having pupils; 

a. Give uses of protein and name seme tissues 
of body needing protein. 

b. Name some important minerals and the tissues 
that need them. 

Tomorrow* s lesson will be a pipil research lesson. For this reason, only a 
worksheet will be given. 
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pxmi WORKSHEIEa? 

PROBIiEM 20: Why are •vitamins necessary for good health? 

MADIERIAIiS: 

charts on •vitamins - food sources, uses in hocly, and deficiency disease*' 

stories of •vl’bamin deficiency research 

texbhoohs 

WHA3? TO DO: 

1. Use the hooks to find stories of the s^tudies of •vitamins and the de- 
ficiency diseases. You are to keep a record of several. You will 
also get a chance to report in class. 

2. List helow seme people invol^ved •with the studies, the diseases they 
s-budied and the •vi-fcamin in^vol*ved. 



imE 


DISEASE 


VITAMIN 









3 • What were the results of s*fcudles made where animals were fed pure nu- 
trients lacking •vitamins? 

k-0 Using a chart of -the *vitamins, make a list of the ones known to he im- 
portant, what they are needed for and some foods that supply the •vita- 
mins. 



5* Which vi'bamin cannot he s’tored in the body and therefore must he re- 
plenished dally? 

6. Which other nutrients, besides •vitamins, are regulators of body 
functions? 

7* What can you say about the amount of each vitamin needed? 

8. Why is vi'bamin D called the ’'sunshine “vitamin”? 

9. Why is bread labeled ’’enriched”? 

10. Is it necessary to *bake •vi'bamin pills? Why? 

Raise your hand when you have conpleted so your teacher ■will know you can he 
called on to report your findings. „_q 



PROBIEM 21: WHT IS THE HEART SO IMPORTART? 



OUTCOMES 



The hlood travels in a one way closed system of tubes 
The heart pumps or pushes the hlood throu^ the "body. 



MATERIAIS: 



model of villi 

chart of circulatory system 

goldfish 

microscope 

see pupil worksheet 



slide 

cotton or gauze 
chart of heart 
Petri dish 



PROCE33URE: 



1. Show chart of circialatory system. Elicit if possible the 
organs in the system - heart, aarberies, veins, capillaries » 
Point out arteries and veins (use color code - tisually red 
for artery and blue for vein) • Point out how blood is 
carried to all cells of the body thrcu^ capillaries. 

2. Show circulation in tail of goldfish: 

a. Place goldfish on slide. Wrap the fish and slide 
together with wet gauze or cover with large wad 
of wet cotton. Leave tail eaqoosed. 

b. Place in Petri dish and place on stage of microscope. 

c. Keep tall wet by using dropper. 

d. Pocus sharply. It is necessary to check the focus 
between viewings by the pupils because the fish may 
move. 

3. Point out that the brick-like structures are the cartilage 
blocks that make the skeleton of the goldfish tail (like 
the fingers in our hands) . The moving particles are cells 
of the blood traveling through capillaries. Explain that 
blood moves throu^ the body in a similar manner. 

4. Explain that arteries talra blood away from the heart and 
veins, take blood to the heart. Capillaries join arteries 
to veins and allow for materials to leave and enter the 
blood. Elicit what type of vessel was seen in the model 
of the villi. Look at model of the villi to recall food 
absorption. 

5. Explain that at the same time blood is traveling to all 
other parts of the body throu^ the other blood vessels. 

Show aorta and the many branches of it. 

6. Trace the path of blood throu^ the heart. Explain that the 
heart has two parts. One side, the ri^t, pumps only to the 
lungs and the left side pumps to the body. Elicit the im- 
portance of this arrangement. 

7. Summarize by having pt;pils trace path of blood from one place 
in the body to another. JiDphasize the heart. Caution them 
that blood can never by-pass the heart once it has entered a 
vein from a capillary network. 
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PUPIL WORKSHEKI? 



PROBLEM 21: Why is the heart so jtaportant? 

MAOJEIRIALS: 

stethoscope 



WHAI OX) BO; 

1. Listen to the heartbeat of your neighbor. 

2* Count the nuniber of heats for a half minute* Multiply hy two to get 
number heats per minute. There were heats per minute. 

3. Check the ninriber of heats hy repeating. 

4 . Place two fingers on the wrist of your nei^or next to the thumb (do 

not use your thunib) • Count the number of heats per minute. There 
were heats per minute. Check the number. 

5. Count the number of heats per minute at the following points: 

teB®)les - side of forehead . 

side of neck 



6. Are the numbers the same? 



7. You are feeling the pulse at the wrist, temples and neck. These heats 

are really the g oing throu^ 

8. Hold your arm down at your side* Pump the fist open and closed to make 
your *veins stand out. N ow make a ti^t fist. Put a finger on a pro- 
minent -vein near the elbow and while pressing, move your finger toward 
the wrist and hold it at the wrist. You will see a small bulge along 
the vein. This happens at a valve in the vein. 

Did you feel a heat in the vein? 



9 . 



10 . 



To get an idea of how a valve looks and works, make the following at 



home: 

Cut a small flat square and two pockets like the diagram, 
pockets on the square as shown. 



o o 




Glue the 



Roll the square to make a tiibe with the pockets on the inside. Glue 
into a tube. 



11. Imagine that blood were going through this tube and tried to go backwards 
what would happen? 



QUESTIONS TO ANSWER: 

1. The heart pushes or pumps the blood throu^ • 

2. The blood goes hack to the heart throu^ • 

3. The blood cannot go backwards because ' ' ' ' • 



PROBLEM 22 : 



HOW DOES OXYGEN GET INTO THE BIPOD? 



OUECOMBS: We Dreathe in air and extract the oxygen in the lungs. 

The respiratory system prepares the oxygen for entering 
the "blood# 



MA.TERIALS; 

pluck or hazlet ordered from a 
chart of respiratory system 



local "butcher shop in advance 



1. Examine the wall chart of the respiratory system. Point out 
the structures and elicit names# 

2# Have pupils check their charts to fill in omissions# As 
they check their charts^ trace the path of the air telling 
what happens to it as it enters each structure# 

3# Gather the jnipils around the hazlet# 

a. Point out the cartilage rings of the trachea, the 
"branching, the color and consistency of the lungs. 
Insert a tube into a "bronchiole and "blow carefully. 

Cut into the lung to see the spongy appearance# 

"b# Examine the heart to see the size and shape, the lo- 
cation, the large "blood vessels# 
c# Cut open the heart along the sides to see the insides 
of the four chambers and the valves# 
d# Trace the "blood throu^ the heart emphasizing that 
"blood enters the heart with a low oxygen content. As 
it goes tl.\rou^ the ri^t atrium and then the right 
ventrical it goes to the lungs. In the lungs it picks 
oxygen and goes "back to the left side of the heart. 
Then it is pumped to all parts of the "body# 
e# Point out how closely the heart and lungs are asso- 
ciated# 

f # Look for parts of the diaphragm# 

Point out that this is the muscle that controls air 

going in or out of the lungs# 
g# Refer hack to the chart of the respiratory system 
to study the alveoli to note hlood vessels where ox- 
ygeaa enters the hlood stream and carhon dioxide leaves 
it to enter the lungs and he exhaled# 

h# Assign the special pro^ject of making a breathing ap- 
paratus demonstration# 
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PUPIL WORKSHEET 



PROBLEM 22; How does oxygen get into the hlood? 



MA.TERLAIS; 

labeled diagram of respiratory system 
2 balloons 
bell jar 
Y tube 

WHAT TO DO; 



rvibber sheeting 
one-holed rubber stopper 
rubber bands 



!• Assemble the materials as in the diagram. 




2« Explain the diagram; 

a* What do the balloons represent? 
b. What does the Y tube represent? 
c« What does the rubber sheet represent? 
d« What does the jar represent? 

3« Grasp the center of the sheet and pull down gently. What happens? 
4. Push the sheet up. What happens? 

QUESTIOMS TO AMSWER; 

1. What is the movement of the diaphragm that causes air to enter the 
lungs? 



2. How does this movement of the diaphragm allow the air to enter? 
Explain carefully. 

3« What two things happen to the air in the nose? 



What happens to the air in the lungs? 
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PROBLEM 23: 



WHAT JOBS MOST BLOOD DO? 



OUTCOMEIS: Liquid part of the blood carries stored foods and seme liquid 

wastes • 

Red cells carry oxygen to the cells and carbon dioxide away from 
the cells* 

Some white cells fi^t bacteria. 

Blood clots to prevent blood loss* 

Antibodies in the blood help to fight foreign materials in the 
body* 

The liquid part carries chemicals made by glands to other organs 
of the body* 

Blood is made of red corpuscles, white cells, platelets and a 
colorless liquid called plasma* 



MATEKCAIS; 

chart of blood cells 
centrifuge 

outdated blood from hospital 

photo micrograph or diagram of blood smear that shows red and white cells 
see pupil worksheet 



PROCEDURE: 



1* Elicit and review the ;5obs of the blood covered so far - carry- 
ing food to the cells, carrying oxygen to cells* 

2* Run blood in centrifuge to show that the blood is about half 
cells and bnl f liquid* The cellular material will go to the 
bottom of the centrifuge tiibe. Call attention to the red mass 
at the bottom* 

3* Demonstrate how a blood smear is made* 

4* Guide pupils through the worksheet exercises* 

5* Elicit the composition of the blood after the children com- 
plete their work* 

6* Tell them the functions of the various parts to be written on 
their summary charts* (See Outcomes*) 

7* Demonstrate the clotting mechanism using the outdated blood* 
Allow 50 cc* to clot in a flask* (A pinch of calcium chloride 
may hasten the process*) 

8* Summarize by helping children complete the charts on the 
worksheets. 
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PTIPIL WORKSHEET 



EROBLEL5 23 s Wliat jobs must iDlood do? 

MATERIALS; 

microscope 2 slides 

lens paper coverslip 

"blood prepared slide of "blood 

WHAT TO DO; 

1. Get your microscope ready for work. 

2 » Watch how your toacher prepares a "blood smear. 

3. Now you make a "blood smear. 

4. Look at the slide under the microscope. 

a. Why is the "blood not very red? 

"b. What do you see on the slide? 

5. Look carefully "between the many red corpuscles. You may see a few 
cells which are large and granular. These are white cells. 

Look at the picture of a "blood smear. Yoxn* teacher has to check 
your o"bservation. 

6. Now look at your prepared slide under the microscope. The "blood 
has "been stained so you can see the cells "better. 

7. Draw a diagram of several red coiTouscles and any white cells you see. 



QUESTIONS TO ANSWER; 

1. Blood is made of a liquid called with cells and 

cells floating in the liquid. 

2. The part of the "blood which is red is . 

3. The liquid part of the blood is in color. 

Your teacher idll help you complete your chart but first put ih the things you 
know. 



PARTS OP BLOOD 


JOB OP THIS PART OP BLOOD 
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PROBLEM 2kl mm ARE WASTES REMOVED PROM THE BODY? 

OOTCOMES; The excretory system removes most liquid wastes* 

Urine is made of iirea, water and salts. 

The Id-dneys rid the Body of urea* 

Sweat ^ands of the skin remove urea, salt and water from the 
Body* 

MATEKEALS: 

kidney - fresh chart of kidney showing tiib tiles and Bowman's capsule 

model of kidney chart of sweat gland 

see pupil worksheet 

PROCEDURE; 



1* Review paarfcs of the excretory system. 

2. Display fresh kidney. Cut kidney open lengthwise to show 
cortex and medullary regions and pelvic region. 

Point out that the kidney is made of many tubules Beginning 
with the capsule. Show how liquid wastes can leave capil- 
laries and enter the cup of the capsule. Liquid from the 
Blood sdmiliar to the plasma leaves the Blood sind as this 
liquid losses throu^ the length of the tvibules most of the 
useful material re-enters the Blood stream through other ca- 
pillaries. The liquid remaining in the kidney tiibules is 
urine. This flows into the Bladder in the pe3.vlc area throu^ 
the ureter. It is stored in the Bladder until eliminated 
from the Body. 

3* Trace the path of the tirine. 

4. What is the conrpostion of urine? * DistriBute worksheets. 

Be sure to do each test with pTq)ils. Do not let them proceed 
until all are ready to go on. 

5* Give the correct composition of noimal urine as: 

955^ water 

2.3^6 urea 1.0 ^ chlorides (salts) 

. 05 ^ glucose 1 . 65 ^ other materials 

Mention that urea is the harmful waste product. In large a- 
mounts in the Body urea is a poison. It is made By the chemi- 
cal changing of proteins. 

6. Show a chart or diagram of sweat gland. Point out that the 
Body sweats or perspires. Elicit that the perspiration tastes 
salty. TeU them it contains water, salt and urea - waste 
products of the cells. 

* Artificial urine is prepaa?ed By; 

Adding 10 grams of glucose or dextrose 
5 grams of sodium chloride 
10 grams of tirea (on S-1 list) 

5 grams of albumin (white of egg may Be used) 
to 1000 ml. of water. 

Be sure mixture is subtly acid, if not, add a few drops of HCl. Use 
tea to color the urine. 

Miake seme samples with different amounts of salt, sugar and albumin for 
unknowns. 

EOTB; Urine does not normally contain sugar or albumin But any urinalysis will 
include a routine test for these. It is included in the urine sample 
for practice for the pipils. 



PUPIL WORKSHEET 



PROBLEM 2k: What is the ccsirposition of iirine? 



MAIEERIAIIB; 

a "bottle of artificial -urine 
red and "blue litmus 
test tube rack -with 4 test t-uibes 
test ttibe holder 
droRper “bottles containing Benedict’s solution, si3*ver nitrate, 

36 ^ acetic acid, phenolphthalein 



“burner 

medicine dropper 
graduated cylinder 
urease ta“blet 



WHAT TO DO: 

!• Look at the sasgole* 

The color is Urine is (clear, cloudy) 

2. Test with li-fcmus paper. 

Urine is (acid, “base, neutral) 

3 . Test for siigar: 

a. Put 5 iiil* of urine in a test tiibe. 

“b. Put ^ of Benedict’s solution in test t-ube. 

c. Heat gently. 

d. This urine sample (does, does not) contain sugar. 

k» Test for salt: 

a. Put 5 iiil* of urine in a test tube, 
h. Add a few drops of sll-ver nitrate. 

c. If you see a white material, there is salt in the urine. 

d. This sample of urine contains salt. 

5 . Test for urea: 

a. Put 5 of urine in test tubes. 

h. Add 1 urease tablet and a few drops of phenolphthalein. 
c. If you see a red color then urea is in the irrine. 

6 . Test for albumin: 

a. Pill a test tube three-fourths full of urine. 

b. Heat the upper portion until it boils. Be careful not to 
have it boil out of the tube. 

c . Add three drops of acetic acid and boil again. 

d. If you see a white material the protein, albumin, is in 
the urine. 

QUESOHOWS TO AESWER: 

1. The sample of urine we tested contained 

2. What materials are found in normal urine? 

3 . Sugar and albuonin are not usually found in urine. What does it mean 
if you do find them? 

4. If a large amount of salt is found in urine -what does it tell you 
about the person’s diet? 
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PROBLEM 25; 



OUTCOMES: 



MAimiAIiS: 

charts: 

models: 

PROCEDURE: 



HOW DOES THE BODY KNOW WHAT IS GOING ON AROUND IT? 



Our nervous system is adapted for carrying messages# 

Our senses, with their nerve endings, receive stimuli and send 
messages to spinal cord and brain# 

There are special relays for the reaction response to answer 
the stimulius-reflexes# 

There are special areas of the brain that receive and answer 
messages from particular parts of the body# 



nervous system, brain, eye, ear, cross-section fo skin 
ear and eye 



1# Review the structure and function of the eye# Emphasize the 
nerve endings in the retina, the optic nerve and the need 
for the message to reach the brain# 

2 . Q\tlckly review the production of vibrations and their inter- 
pretation by the ear as sound# Display chart or model of 
the ear# Point out parts necessary for hearing# (Semicir- 
cular canals play a role in balance, not hearing)# Point 
out the auditory nerve leading to the brain# This must be 
functioning properly if the vibrations are to be "heard” • 

3 . Show chart of cross-section of skin# Review some of the 
functions of skin, s\ich as, the protection it offers a- 
gainst germ invasion, excretory function by production of 
perspiration, tenperature regulation and irritability 
(sensitivity stimuli of various kinds)# Point out nerve 
endings in skin. Elicit some of "feelings” it senses: 
heat, pain, touch. 

4. Show chart of nervous system. Point cut central nervous 
system consisting of spinal cord and brain# 

5 . Distribute pupil charts or have children draw diagrams of 
central nervous system# Have them label the parts of the 
brain, the spinal cord and one or two sensory and motor 
nerves. 

6 # When children have cocoopleted their diagrams, review the 
functions of nervous system, paarticularly that of sensing 
wharb is going on around or to the body. Point out that any 
feeling that is -understood or recognized has been received 
by the brain. 



MAD? ME REMX ACTIONS? 



PROBIM 26: 



OUTCOMES: Reflexes are rapid, involuntary and usually protective 

reactions to stimili. 

MATERIAIB: 

chart of nervous system 

diagram of stimulus and reflex action 

chart of skin cross section 

PROCEDURE; 

!• Distribute materials and have children complete exercise. 

2 . Have children report on results. 

3. Elicit that they had reacted to a stimulus "before they were aware of what 
had happened. 

4 . Elicit other times this happens. 

a. putting hand on hot object 
h. stepping "barefoot on a sharp rock 

5. Remind them that the hand came iip "before they actually felt the pain, in 
other words, "before the message reached the "brain. 

6. Have pupils name the simple reflexes they know. 

a. iris reflex (contraction or dilation as a result of light stimulus) 
"b. sneeze reflex 

c. "blinking reflex 

d. patellar reflex (knee jerk) 

e. some responses to dangerous conditions (touching hot object) 

7 ". Summarize that reflexes are rapid, involuntary and usually protective. 



PUPIL WORKSHEET 

PROBLEM 26: What are reflex actions? 

MATERIAIS; paper and pencil 

WHAT TO DO; 

1 . Working in pairs, one member is to cover his eyes for one minute until 
the partner says to uncover eyes. 

2 . Stare directly at each other. 

3. What happened to the eyes of the person who had had them covered? 

Repeat. 

5. Now change roles. The other person covers his eyes. 

6. One member is to cross one knee over the other with a relaxed leg. 

7. Wow strike his knee jiist "below the knee cap quickly and carefully with the 
back of your hand. 

8. Raise your hand if you need the teacher* s help. 

9. What happened? 

10 . Change places and repeat. 

11. Snap your fingers in ftront of your partner’s face without touching him. 
What happens. 

QUESTIONS TO ANSWER; 

1 . Wliat three reflex actions did you observe? 

2 . What is a reflex action? 

3. Name seme other reflex actions. 

4 . What are conditioned reflexes? (The mouth watering at the si^t of food 
is an example.) 



PROBLEM 2T: 



HOW DOES REPEmTIOW iMBCT OUR ACTOCOHS? 



OUTCOMES: 

MA3SIRIAIS: 

PROCEDURE; 



Habits are fomed "by constant repetition# 
Concentration and training can change a hahit# 

stop -watch 



1. Tell the pupils to write their names ten times as fast as they 
can, then raise their hands when finished. Write time range on 
hoard# 

2# Now instruct them to -wri-be their names -with the other hand. 

Stop them at the end of the longest time needed in first part# 

3# Elicit tha-tt the first group of signatures -was neater, that they 
wro-fce automatically the first time hut had to think of each let- 
ter and how to make each letter the second time# 

4# Wow instruct the pupils to -write the passage you dictate hut 
instruct them not to cross the ”t*s’' nor dot the ”i*s”# Dictate 
as quickly as pipils can follow: 

"Hitch your wagon to a s-bar# A stitch in time sa-ves 
nine# Don*t cross your bridges till you come to 
them# Time and tide wait for no man. Don’t count 
your chickens before they hatch." 

5# Ha-ve each pupil count the number of times he failed to emit 
crossing the "t" and dotting the "i" to emphasize how hard 
it is for most of us to ignore a habit# 

6# Find out how many pupils play musical instruments or type# 

Elicit that each of these sicti-vities is a -voluntary actlvi-by, 
that is, the person is aware of, and directs or controls, the 
acti-vity# Point out that cons-bant preictice and repetition in- 
crease the speed and accuracy in most skill acti-vities# 

Ha-ve the pupils hold hands in a circle formation# Designate a 
lead man# He is to squeeze the hand of the person to the right 
until the action gets hack to the lead man who calls out when 
his hand is squeezed# Use a stop watch to time ten successi-ve 
trials# Pub time needed for each trial on the hoard# There 
should he rapid improvements at first, hut plateaus may he 
reached# There may e-ven by some regression# This is charact- 
eristic of leaaming# (Repeat tomorrow#) 

8# Tell children -bo practice writing their names -with the "wrong" 
hand for one week to check progress# 

9# Summarize; 

Hsibits are formed by cons-bant repetition. We are usually 
not aware of an action which is a habit# 

Concentration and training can change a habit# 

Repetition can increase speed at which we perform 
-voluntary actions# 



PROBIEMS 28 and 29: 



HOW DO ORGANS AMD SySMB REAIliY LOOK IN AN ORGANISM? 



OUTCOMES; The organs and systems look somewhat different from the charts. 

These organs of the frog are similar to those in our “body. 



MATERIALS; 

freshly killed and pithed frog 

dissection pan 

pins 

dissecting needles 



forceps 

scissors 

prohe 

iTall charts of systems of frog 



FROCEDURE; 



1. Estplain carefully reason for dissection. Dissections are done to 
see the organs as they are naturally and are done with an atti- 
tude of scientific investigation. 



2. Have students observe closely as you dissect the frog. 

Pin the frog to the tray by putting pins throu^ the feet. 

3. Picking up the sld.n with forceps cut the frog as shown in the 
diagram. 

4. Cut throu^ the muscle layer underneath the sldn in the same way. 




6. This is just a demonstration of techniques of dissection. 



T. 



Review method of dissection. 

Review the body systems and organs the pupils are to see the 
following day. Heart will beat for approximately a half hour 
after pithing. 



PROCEDURE; ( second day) . 

1. Distribute the worksheets and equipment. Distribute the frogs 
only when the class is ready for work. 

2. Guide them carefully through the procedure on the worksheet. 

3. Assist pupils who are having difficulty. 

4. Summarize by eliciting their observations and the outcomes. 



PUPIL WORKSHEIEir 



PROBLEM 29 ! How do the organs and systems reaHy look in an organism? 

MAnMOAIS; 

frog dissecting needles 

dissecting pan forceps 

pins 

WHAT TO DO; 

1. Look at your frog. How do skin markings help you tell male from female? 

2. Pin the frog down the way your teacher did. 

3« Begin to cut the skin only the way the teacher showed you# 

4. Pin the flaps of skin hack. 

IMder the skin you see • 

6. How cut the neadb layer under the skin as you saw your teacher do. 

Be careful not to damage any organs underneath. 

Pin the flaps hack# 

8# Observe all the organs you see. If any egg mass is present remove it# 
List all the organs you see# 



9# Push the probe gently throu^ the mouth, down the throat. You should 
see the end of the prefee in the stomach. 

10# Remove the intestines and measure their length. 

Ccorpare with the length of the body cavity. How did such a long intes- 
ttoe f it into such a small space? 

11# Identify the parts of the reproductive system. ' 

12# Push all the organs over to the side so you can see the nerves near the 
spine. Trace a nerve to the leg# 

13 # Remove seme skin from the leg# lind the continuation of the nerve in 
the leg# 

l4# Pinch the nerve. What happens to the leg? 

15 • Pind the heart and the veins and arteries near the heart. 

16 # Note how the tongue is attached. Why is it attached this my? 

• 

IT* Notice how ali the ttJibes lead to one cloaca# 

QUBSTIOHS TO ANSWER; 

!• Which systems did you see? 



scissors 

probe 



2# Which organs did you see? Organize them by systems# 

3# Which organs looked different from the way you expected them to look? 



PRCBEEM 30: HOW CM WE HEgg MAIKTAIH GOOD HSAIgH BY PROPER MEAL HLAHNING? 



OIZECOMES: We must plan meals that will include the proper amounts of 

each nutrJ.ent. 

We must "balance our meals. To do this we use the Basic Four 

food, chaarb which has "been organized to include all required 

nutrients. 

M/MIAIiS: 

chart of nutrients 
chart of -vitamins 
Basic Pour food chaarb 

PROCEDURE; 

1. Display charts of food nutrients and the -vitamins. 

2. Ask one or -two pupils to plan a menu for one day using these 
charts. Elicit that this is -very difficult. 

3. Point out that we must ha*ve enou^ of all the nutrients to "be 
healthy. 

if. Ask the children to name some foods they eat. Write them on 
the board grouping them into the four food groups. 

5. Ask the children to suggest headings for each groiQ). 

6. Display a chart of the ’’basic four” and explain its use. 

Ha-ve the children plan meals for one day. 

8. Then ha-ve them take out -bhelr logs of meals they ate for one 
wedte and analyze each day*s meals for balance. 



PROEM 31 



HOW DOES EXERCISE HEEP TO KEEP THE BODY HEAIMIY? 



OOTCCMIS: Exercise maintains muscle tone. 

Exercise stimulates the circulation and respiration. 



MATERIAIS; 



chart of uruscles 



PROCEDURE: 

1. Have pi^ils perform the activities on the worl^isheet. Help 
them answer the questions on the worksheet. 

2. Elicit what happens when a muscle which has Been inactive 
is used a great deal in a short time. 

a. riding a Bicycle for first time in spring 
B. playing BaseBaH the first day out 
c. swimming the first time in a long time 

3 • Explain that the more often a muscle is used the stronger 
and more reliable it is when called on for Tise. Muscles 
which are seldom used are easily strained and pulled. 

Point out some of the large muscles of the Body on the 
chaarb. 

5. Explain that while exercising, all Body functions are given 
a Boost and so general Body tone is Boosted. 

a. weight is more easily controlled 
B. appetite is stimulated 
c. circulation is improved 

6. Explain the importance of exercise By telling how people 
who are in Bed for long periods in hospitals are given 
exercise By nurses. 

7* Summarize By eliciting the reactions of the Body to exercise. 
Elicit the long range effects. 
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PUPIL WORKSHEET 



PROBLEM 31 • How does exercise help to keep the "body healthy? 
MAITERIAIS: stethoscope 



WHAT TO DO; 

!• Couat the ntmiber of heart heats per minute of your nei^hor* 

The number of heats per minute is • 

2. Now have your nei^or do 10 push ups or sit i^s, or jump 20 times. 

3. Now count the number of heart heats per minute again. 

The number of heats per minute is • 

Why is there a difference? 

4 . Repeat the steps hut this time you do the exercise and let your 
nei^or count the number of your heartbeats per minute. 

Before I did the exercise my number of heats per mi&«x!;e was 

After I did the exercise the number of heats per minute was 

5. Do you notice any difference in the way you are breathing after 
exercise? Ibcplain. 



QUESTCONS TO AKBWER; 

1. Exercise 

I know because 

2. Exercise jny respiration. 

I know because 



3. A lot of exercise can cause other changes in the body. 
Can you make a list of other changes made by exercise. 



(increased, decreased) my circulation. 

. 
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mOBJJm 32: WHAT HAPPEUS WHEDIT SOME ORGAH ISL1S IITODE OUR 30im 

OUTCOMES: Bacteria growing at a rapid rate caiise local infections when 

they enter the "body where the skLn is broken. 

Bacteria produce toxins which interact normal body functions. 
Parasites can cause damage to tissues. 

Protozoa can interrupt noimal functions. 

MATERIAIS: 

3 or 4 Petri dishes with nutrient agar 

bacteria in broth 

water containing decaying meat 

filmstrip and/or charts: life cycle of sane parasites like hookwom, 

tapeworm; protozoa, such as amoeba, msuarial 
flagellate 

pictiire of white blood cell leaving capillary and ingesting bacterium 



PR0CE3OTE: 

1. *Set up demonstration to show the prevalence of bacteria. Incubate 

until tomorrow. 

a. Take dirt from the fingernail of pupil and place on Petri dish. 

b. Have a student breathe on agar. 

c. Expose Petri dish to air for several minutes. 

d. Keep a control plate. 

*Incubate the water containing decaying meat, (food poisoning) 

2. I^rom their previous work with bacteria elicit why body has good condi- 
tions for bacterial grarth - food, moisture, darkness, warmth. 

3. Recall and/or explain body protection - skin, moist sticky linings to 
catch bacteria, cough and sneezes to expel foreign material, anti- 
bodies in the blood and the action of phagocytes (white blood cells) . 

4. Ei^^lain how rapid growth of bacteria can cause an accumulation of 
mucus in nose and throat in body*s atten^t to get rid of bacteria. 

In lungs, fluid may collect in extreme cases. Why is this dangerous? 

5. Elicit what happens when skin is broken and bacteria enter and an in- 
fection begins. Tell that pus is the accumulation of white blood cells 
that were unsuccessful in killing the bacteria® Display a picture of 
this process. 

6. Show life cycle of certain parasites. Explain damage they can do - 

a. Worms bore throu^ tissues and cause permanent damage. 

b. Worms live on the food of the body. 

c. Malarial protozoa live in the blood producing toxins. 

T. Point out that many diseases are caused by viruses, exceedingly tiny 
organisms. 

8. Summarize by assisting pupils in filling in a chaarb of organisms and 
conditions they can cause. 

Conclude that specific diseases are caused by specific germs. 
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mOBim 33: HOW CM ^ PREVENT HARMFUL ORGSmSUB mOK EKMING BODY? 



OUTCOMES; Cleanliness of "body and of materials -we use can prevent many 

"bacterial infections. 

Proper care of "breal^ in the sMn can prevent infection. 

Proper preparation and storage of foods can prevent infections 
(food poisoning) • 

3)rin3cLng water that is properly treated prevents protozoan and 
"bacterial infections. 

We can eliminate the conditions for worm infestation to occur. 



MAOIERXAI^: 



Petri dishes and other materials from incubator 



PROCEDURE; 

1. Point out frcEL the colonies in the Petri dishes that "bacteria 
are found everywhere. Elicit the source of the ones grown. 

2. Using the information from the previous lesson on life cycles, 
etc., help prpils think of ways of preventing the invasion of 
organisms. 

a. Ke^ dirt from under fingernails. Wash hands. 

"b. Don*t put hands in mouth. 

c. Use clean private utensils. 

d. Use antiseptics on cuts and scratches. 

e. Use disinfectants to clean areas at home where germs 
may "breed. (Explain that antiseptics usually prevent 
geims from multiplying. Disinfectants, which are 
stronger, kill them.) 



PUPIL WORKSHEET 

PROBLEM 33: How can we prevent harmful organisms from invading the "body? 

WHAT TO DO; 

Next to the list "below, give ways you think we can prevent the 
conditions that some harmful organisms cause in our "body. How 
can we keep these organisms out of the "body? 



0RGAEISM3 

OR 

COHKETEOE 

BACTERIAL infection 
cuts 
colcls 



trichina 
hookworm 
malaria 
tapewoocm 
food poisoning 
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HOW ARE CHEMICALS USED TO HELP THE BODI HGHT lEEBCTION? 



PROBLEM 34; 

OUTCOMES: Antibiotics prevent germ growth. 

Antitoxins and vaccines help give the "body immunities to genus. 
Many dirugs used correctly can correct tenporary poor health 
conditions of the "body. 



MAXERIAIS: 

disc containing antibiotics forceps 

2 bacterial cult\jres on Petri dishes 



PROCEDURE; 



1. Place a disc containing antibiotics on the agar near a bac- 
terial colony. Cover. Incubate this dish and the control 
dish. Check both dishes tomorrow and following days to see 
if bacterial growth is halted near antibiotic. Some bac- 
teria are affected, seme are not. 

2. Ask children to describe the smallpox vaccination. Explain 
that vaccines contain dead or weakened germs. When these 
germs enter the body, the body makes its own antibodies and 
antitoxins. Point out that it takes time for the immunity 
to develop, but that it is long lasting. 

3. Explain that there are times when immediate immunities are 
needed. If a person has been exposed to a serious disease, 
he may be given serums containing antibodies or antitoxins 
already made by an animal or other person, \7hen these are 
in;Jected into a person, he starts fitting the infection im- 
mediatelyj however, the effects don’t usually last very long. 

4. Elicit diseases from which the pupils or their siblings have 
been protected; polio, smallpox, diphtheria, measles, ty- 
phoid, whooping cou^, tetanus, tuberculosis. 

5. Define: 

a. toxins - poisons made by germs 

b. antitoxins - chemicals made by the body to counteract 

the toxins 

c. foreign body - any substance not normally found in the 

body 

d. antibodies - cells or s\ibstances made by the body to 

destroy the germs that enter 

e. antibiotics - chemicals that are special medicines 

given to fi^t some infections already 

started 

6. Caution that medicines should only be \ised when prescribed by 
the doctor for that particular person, beca\ise: 

a. People are sometimes allergic to a drug. 

b# If overused, some drugs lose their effectiveness. 

Body may build up a tolerance or even antibodies to 
coanbat the effects. 

T. Elicit that medicines are given as temporary and drastic 
actions by physicians to cure d?.seases and are not to be 
taken unless prescribed. 
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PROBLEM 35: 



raiT CHANGES DOES ALCOHOL MAKE IN OUR BODI? 



OUTCOMES; Alcohol is a depressant and slows down Body functions. 

Continued use of alcohol causes a severe dama^ge of liver 
tissue called cirrhosis. 

Alcohol affects the nervous system, causing slower reflexes, 
changes in hehavior, poor motor control. 

MATERIALS: 

picture of a normal live and liver with cirrhosis evident 
PROCEDURE; 

1. Elicit effect too much alcohol has on a person. Keep re- 
sponses of pupil from straying. They should realize that; 

a. sense of Balance is upset 
B. vision may seem inrpaired 

c. response to stimuli is slow - reflexes almost lost 

2. Explain reason for conditions elicited; 

a. Alcohol is quickly aBsorBed By the Blood and quickly 
travels through the Body 

B. Alcohol affects the nervous system and the Brain. 
jMany times people are in jwed Because of poor nervous 
function* Since the nervous system is slowed down all 
Body functions are slowed down. 

3. Explain that frequent use of alcohol can cause permanent 
liver damage. Display pictiares to show cirrhosis. 

ij*. Elicit some of controls on tise of, and advertising of, al- 
cohol Beverages. 

a. "Hard liquors" are not advertised on T.V. 

B. Liq,uor may not Be sold to minors, 
c. Seme states forBid its sale ccmpleteily, others forBld 
its sale in Bars and taverns, But not in Bottles, etc. 

5* Summarize By reviewing the outcomes. 
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PR0B3M 36: 



HDW DOES TOBACCO AFFECT THE BODY? 



OUTCOMES: Tobacco contains nicotine and tars which can cause poor health 

when accumulated in the “body. 

Many scientists and doctors helieve that smoking can cause cancer. 

MATERIAIS: 

cigarette 
watch glass 

filmstrip and hooKLets on smoking and cancer 
(available from the American Cancer Institute) 

PROCEDURE: 

1. Bum a cigarette completely in a watchglass. Show the tars* 
residue on the watchglass. 

2. Explain that not all these tars enter the lungs, hut seme do. 

The tars accumulate in the lungs with continued smoking. 

3. Show from filmstrip or in booklets how scientists have taken 
cigarette tars and produced cancem on plants and in laboratory 
animals. The amount of tars required to produce the cancer is 
great and would take imany years to accumulate that amount in 
the lungs. 

4. Point out that some people seem to be more susc^tible to can- 
cer than others. 

5. Other than cancer, smoking can: 

a. impair respiration (Athletes usually do not smoke, es- 
pecially swimmers and runners because it produces diffi- 
culty in breathing. ) 

b. irritate the throat (Coughing often develops and per- 
sists. Infections are then easily started in the throat.) 

c. constrict the blood vessels (0?his reduces blood flow to 
various paarbs of the body.) 

d. increase rate and strength of heart beat 

e. depress the appetite 

6. Point out that smoking often becomes a habit which is very hard 
to breatc and that the younger a person is when he starts, the 
more likely he is to become addicted to smoking. 
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PROBM 37: 
0U3X30MES: 



mwmB: 

Booklets 

EROCEDURE; 



HOW DO NARCOTICS ATOCT THE BODY? 



The Body often develops a dependence on narcotics so the person 
Becomes addicted. 

Some narcotics are used to kill pain or Induce sleep But only- 
under doctor* s care. 

Narcotics are so dangerous that their use and sale By indi-vi- 
duals is forBidden By la-w- except when prescribed By a physician. 



and other materials on narcotics 

1. Elicit, if possible, the syurptoms of narcotics addiction, 
such as: 

a. need for increasingly larger doses 

B. weakened, thin Body 

c. tremendous craving 

d. loss of appetite 

e. gradual decline of health often resulting in early death. 

2. Explain that narcotics are haBit forming. Evien when given By 
doctors, the doctors are careful to -watch for signs of addic- 
tion. In addition, overdoses are usually fatal. 

3. Discuss legitimate uses of narcotics. 

a. Morphine is used to Induce sleep particularly when a 

person is in pain. 

B. Opiates, cocaine and BarBlturates are used to relieve 
pain and/or Induce sleep. 

4. Explain that mari^Juana has no use in medicine Because of its 
vari^le effect. Its danger lies in fact that it -usually leads 
to more dangerous drugs. 

5. Caution that herein is completely outlawed in the United 
States Becawise it cannot Be controlled. A single dose -usually 
leads to addiction. Because it is illegal, it is expensive and 
a person may do anything to get the money. He feels he cannot 
live without the drug. 

6. Elicit that the terrible tragedies are the facts that human 
lives are destroyed, addicts exhibit antisocial Behavior, -vic- 
tims Beceme unemployaBle. 

7. Arrange for a speaker from Department of Health or Police 
Department. 



